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FOREWORD 

To meet its mission objectives, the U.S. Navy performs a variety of operations, 
some requiring the use, handling, storage, or disposal of hazardous materials. 
Through accidental spills and leaks and conventional methods of past disposal, 
hazardous materials may have entered the environment in ways unacceptable by 
today's standards. With growing knowledge of the long-term effects of hazardous 
materials on the environment, the Department of Defense initiatedvarious programs 
to investigate and remediate conditions related to suspected past releases of 
hazardous materials at their facilities. 

One of these programs is the Installation Restoration (IR) program. This program 
complies with the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) as amendedby the Superfund Amendments and Reauthorization 
Act (SARA), the Resource Conservation andRecovery Act and the Hazardous and Solid 
Waste Amendments of 1984. These acts establish the means to assess and clean up 
hazardous waste sites for both private-sector and Federal facilities. The CERCLA 
and SARA acts form the basis for what is commonly known as the Superfund program. 

Originally, the Navy's part of this program was called the Naval Assessment and 
Control of Installation Pollutants (NACIP) program. Early reports reflect the 
NACIP process and terminology. The Navy eventually adopted the program structure 
and terminology of the standard IR program. 

The IR program is conducted in several stages as follows: 

. preliminary assessment (PA) 

. site inspection (SI) (formerly the PA and SI steps were called the 
initial assessment study under the NACIP program), 

. remedial investigation and feasibility study, and 

. remedial design and remedial action. 

Southern Division, Naval Facilities Engineering Command implement the IR program 
. while the U.S. Environmental Protection Agency and the Florida Department of 
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EnvironmentalProtection(formerlyFloridaDepartmentofEnvironmentalRegulation) 
oversee the Navy environmental program at Naval Air Station (NAS) Whiting Field. 
All aspects of the program are conducted in compliance with State and Federal 
regulations, as ensured by the participation of these regulatory agencies. 

Questions regarding the CERCLA program at NAS Whiting Field should be addressed 
to Ms. Linda Martin, Code 1859, at (843) 820-5574. 
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EXECUTIVE SUMMARY 

A remedial investigation and feasibility study is being conducted at Naval Air 
Station (NAS) Whiting Field in Milton, Florida, by Southern Division, Naval 
Facilities Engineering Command as part of the Department of Defense 1nstal:Lation 
Restoration (IR) program. The IR program was designed to identify and abate or 
control contaminant migration resulting from past operations at naval installa- 
tions. 

A phased approach was implemented to conduct the Remedial Investigation (RI). 
Phase I was completed in May 1992. The subsequent phases of the RI were 
designated as Phase IIA and Phase IIB. Fieldwork for Phase IIA was completed in 
March 1994. Fieldwork for RI Phase IIB was completed in November 1996. 

This RI Report contains the results of assessment activities used to characterize 
site-specific chemicals detected in environmental media at Site 9, Waste Fuel 
Disposal Pit, and Site 10, Southeast Open Disposal Area (A) at NAS Whiting Field. 
Data obtained from these activities were used to evaluate the nature and extent 
of contamination, preparebaseline riskassessments (humanhealthandecological), 
and support feasibility studies (if required) at the sites. 

Site 9 is located along the eastern facility boundary near the South Air Field 
and is approximately 2 acres in size. During the 1950s and 6Os, waste fuel (i.e., 
aviation gasoline) containing tetraethyl lead was reportedly disposed of in the 
northern part of Site 9. According to anecdotal information, a tanker truck was 
used to transport waste fuel to the disposal pit where it was drained. 
Approximately 200 to 300 gallons of waste fuel were disposed of at the site per 
trip. The total quantity of fuel disposed of at the site is unknown. The 
approximate location of the disposal pit was determined based on a geophysical 
survey conducted during the Phase IIA fieldwork (1992). 

Site 10 is contiguous to Site 9 and is approximately 4 acres in size. From 1965 
to 1973, this site was used for the disposal of inert wastes such as construction 
debris, trees, brush, metal cans, and similar materials not suitable for sanitary 
landfill disposal. Transformer oil and empty pesticide/herbicide containers were 
also reportedly disposed of at the site. Access to the site was uncontrol:Led and 
other potentially hazardous wastes may have been disposed of at the site. The 
approximate locations of the disposal areas were determinedbased on a geophysical 
survey conducted during the RI Phase IIA fieldwork (1992). 

Currently, Sites 9 and 10 consist of overgrown shrubs and planted pine trees, 
approximately 25 to 40 feet in height. Construction debris is present on the 
ground surface at the sites. 

The fieldwork conducted during the RI included the fol lowing tasks: 

. geophysical survey, 

. soil gas survey, 

. surface soil sampling, 

. subsurface soil sampling, 

. surface water sampling, 

. monitoring well installation, 

. groundwater sampling, and 

WhFSS&lO.RI 

PMw.Ol.99 
. . . 

-Ill- 



. geologic and hydrogeologic investigations. 

Soil, surface water, and groundwater samples were analyzed for target compound 
list organic analytes, and target analyte list inorganic analytes. The following 
conclusions are based on the RI at Site 9, Waste Fuel Disposal Pit and Site 10, 
Southeast Open Disposal Area (A) at NAS Whiting Field: 

. Soil at Sites 9 and 10 is moderately permeable, fine-graded clayey 
sand and silty sand, with minor to moderate amounts of humic 
material. Clay and sand layers were encountered to depths up to 155 
feet below land surface (bls), the maximum depth of the investigation 
at the sites. 

. A geophysical survey suggested the presence ofburiedwastes at Sites 
9 and 10. The survey identified two minor disposal areas at Site 9 
and one major disposal area at Site 10. 

. Site 9 contains a surface depression in the same location as the 
suspected disposal pit where standing water (i.e., ponding) has been 
observed. This low area accumulates stormwater runoff and creates 
saturated soil conditions at the surface during heavy rainfall 
periods. 

. The water table is approximately 80 to 92 feet bls at Site 9 and 
approximately 82 to 87 feet bls at Site 10. The groundwater flow 
direction is southeast across Sites 9 and 10. The average horizontal 
seepage velocity for Sites 9 and 10 and additional Southeast Disposal _-. 

Area sites is approximately 27 feet per year (ft/yr). 

. The pHvalues for some groundwater samples collected from Sites 9 and 
10 monitoring wells were outside the Florida secondary drinking water 
range of 6.5 to 8.5 standard units. 

. The data generated during the RI meet established Data Quality 
Objectives and are acceptable for use in site characterization, risk 
assessment, and evaluation of corrective measures. 

. At Site 9, the total excess lifetime cancer risk (ELCR) associated 
with exposure to soil by a hypothetical future resident (3~10~~) 
exceeded Florida's target risk level of concern (1~10~~) due to 
arsenic and, therefore, may pose an unacceptable risk. The hazard 
index (HI) of 4 for the total child resident exposure to surface soil 
exceeded Florida's and USEPA's target HI of 1, due to iron antimony, 
arsenic, and aluminum. 

. At Site 10, the total ELCR associated with exposure to soil by a 
potential future resident (5x10e5), occupational worker (3x10m6), and 
trespasser (3~10~~) exceeded Florida's target risk level of concern 
(1~10~~) due to carcinogenic polynuclear aromatic hydrocarbons (PAHs) 
and arsenic. The HI of 3 for the total child resident exposure to 
surface soil exceeded Florida's and USEPA's target HI of 1, due to 
iron, aluminum, arsenic, total petroleum hydrocarbons, and 
Aroclor-1254. 

-. 
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. At Sites 9 and 10, the background levels of arsenic exceed Florida 
Soil Cleanup Target Levels and may result in an unacceptable 
carcinogenic risk. 

. At Site 9, ingestion of groundwater may pose an unacceptable risk to 
humans due to arsenic concentration; however, the risk does not 
exceed the U.S. Environmental Protection Agency target risk range. 

. At Site 9, direct and indirect ingestion of surface soil containing 
aluminumby small mammals resulted in a potential sublethal risk such 
as reduction in growth and reproduction. 

. At Site 10, potential reduction in the growth and reproduction of 
small mammals andbirds is associatedwith ingestion of Aroclor-.1254, 
aluminum, cadmium, and zinc in the surface soil. 

. At Site 10, elevated total recoverable petroleum hydrocarbons 
concentration in surface soil is the only ecological chemical of 
potential concern (CPC) detected that may contribute to significant 
reduction in earthworm growth. 

. At Sites 9 and 10, groundwater is the dominant transport pathway for 
migration of CPCs off site. Based on an average horizontal seepage 
velocity of 27 ft/yr, approximate 40-year site history, and 
evaluation of hydrogeologic data, a potential migration distance for 
CPCs is estimated to be approximately 770 feet; however, there is no 
evidence to support that chemicals are migrating from the site. 

. Although groundwater analytical results, summaries, and conclusions 
are included in the RI report, the groundwater at NAS Whiting Field 
has been designated as a separate site (Site 40, facilitywide 
groundwater). Therefore, chemicals in the groundwater that pose a 
threat to human and ecological receptors will be evaluated as part 
of the Site 40 RI and Feasibility Study (FS). The Site 40 assessment 
will supersede the evaluation presented in this report. 

Based on the conclusions of the remedial investigation, a feasibility study for 
surface soil is recommended for Site 9, Waste Fuel Disposal Pit, and Site 10, 
Southeast Open Disposal Area (A). Groundwater contamination will be addressed 
in a basewide groundwater investigationunder a separate operable unit identified 
as Site 40. No further action is recommended for the subsurface soil and surface 
water. 
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i--x 
1.0 INTRODUCTION 

Harding Lawson Associates (HLA), under contract to the Department of the Navy, 
Southern Division, Naval Facilities Engineering Command (SOUTHNAVFACENGCOM) is 
submitting the Remedial Investigation (RI) Report for Site 9, Waste Fuel Disposal 
Pit, and Site 10, Southeast Open Disposal Area (A), at Naval Air Station (NAS) 
Whiting Field located in Milton, Florida. The RI Report for Sites 9 and 10 is 
one in a series of site-specific reports being completed in conjunction with the 
NAS Whiting Field General Information Report (GIR) (HLA, 1998) to summarize the 
previous investigations and to present the results of the RI. 

The Remedial Investigation and Feasibility Study (RI/FS) is being conducted on 
behalf of the Navy at Whiting Field under Contract No. N62467-89-D-0317. The RI 
was conducted in three phases: the Phase I RI field program was completed in May 
1992; the Phase IIA RI field program was conducted between May 1992 and March 
1994; and the Phase IIB RI field program was completed in November 1996. 

InstallationLocation and Description. NAS Whiting Field is locatedin Santa Rosa 
County, inFlorida's northwestcoastalarea, approximately 7 miles north of Milton 
and 20 miles northeast of Pensacola (Figure l-l). NAS Whiting Field presently 
consists of two air fields separated by an industrial area. The installation 
consists of approximately 2,560 acres. Figure l-2 presents the installation 
layout and locations of RI/FS sites at NAS Whiting Field. A complete description 
of historic operations at the facility is presented in Section 1.3 of the NAS 
Whiting Field GIR (HLA, 1998). 

1.1 PURPOSE OF THE REMEDIAL INVESTIGATION AND FEASIBILITY STUDY. The purpose 
of the NAS Whiting Field RI is to identify and characterize the nature and extent 
of chemicals in environmental media on site and to identify potential risks to 
humanand ecological receptors thatmightbe posedbytoxic or hazardous chemicals 
present on site. Chemicals were potentially released to the environment during 
past waste disposal practices or spills. The data collected during the RI field 
program may also be used in an FS to screen, evaluate, and select remedial 
alternatives to provide permanent, feasible solutions to environmental impacts 
that may be a result of past waste disposal practices or spills. 

1.2 SITE DESCRIPTION. This section separately describes each site. 

Site 9 - Waste Fuel Disposal Pit. Site 9, located along the eastern facility 
boundary near the South Air Field (Figure l-2), is approximately 2 acres in size 
(Figure l-3). During the 1950s and 6Os, waste fuel (i.e., aviation gasoline) 
containing tetraethylleadwas reportedly disposed of in the northern part of Site 
9. According to anecdotal information, a tanker truck was used to transport waste 
fuel to the disposal pit where it was drained. Approximately 200 to 300 g;allons 
of waste fuel were disposed of at the site per trip. The total quantity of fuel 
disposed of at the site is unknown. Furthermore, the precise location of the 
disposal pit is unknown; however, the approximate location of the disposal pit 
is shown on Figure l-3 based on a geophysical survey conducted during Phase IIA 
fieldwork (ABB-ES, 1992a). 
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FIGURE l-1 
FACILITY LOCATION MAP 

SCALE: 1 INCH = 5 
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FIGURE l-3 
LOCATION MAP 
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Site 9 is currently forested with pine trees that are approximately 25 to 40 feet 
inheightwith construction debris present on the ground surface. Site 9 contains 
a surface depression in the same location as the suspected disposal pit where 
standing water (i.e., ponding) has been observed. This low area accumulates 
stormwater runoff and creates saturated soil conditions at the surface during 
heavy rainfall periods. 

_ 

According to the U.S. Department of Agriculture (USDA) (1980), the soil at Site 9 
is classified as Troup loamy sand and Fuquay loamy sand. Storm water ponds in 
the Site 9 depression and gradually infiltrates into the soil. 

Site 10 - Southeast Disposal Area (A). Site 10 is contiguous to Site 9 and is 
approximately 4 acres in size (Figure l-3). From1965 to 1973, this site was used 
for the disposal of inert wastes such as construction debris, trees, brush, metal 
cans, and similar materials not suitable for sanitary landfill disposal. 
Transformer oil and empty pesticide/herbicide containers were also reportedly 
disposed of at the site. Access to the site was uncontrolled and other 
potentially hazardous wastes may have been disposed of at the site. 

The precise locations of the disposal areas at Site 10 are unknown; however, the 
approximate location of the disposal areas are shown on Figure l-3 based on a 
geophysical survey conducted during the RI Phase IIA fieldwork (ABB-ES, 1992a). 

The site currently consists of overgrown shrubs and planted pine trees, 
approximately 25 to 40 feet in height. Construction debris is present on the 
ground surface at the site. 

According to the USDA (1980), the soil at Site 10 is classified as Troup loamy 
sand. Because the soil at the site is predominantly silty sand, stormwater 
infiltrates directly into the soil. 

1.3 REGULATORY SETTING. The Navy Installation Restoration (IR) program was 
designed to identify and abate or control contaminant migration resulting from 
past operations at naval installations. The IR program is the Navy response 
authority under Section 120 of the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) of 1980 as amended by the Superfund 
Amendments and Reauthorization Act (SARA) of 1986 and Executive Order 12580. 
CERCLA requires that Federal facilities comply with the act, both procedurally 
and substantively. SOUTHNAVFACENGCOM is the agency responsible for the Navy IR 
program in the southeastern United States. Therefore, SOUTHNAVFACENGCOM has the 
responsibility to process NAS Whiting Field through preliminary assessment (PA), 
site inspection (SI), RI/FS, and remedial response selection in compliance with 
the guidelines of the National Oil and Hazardous Substances Pollution Contingency 
Plan (NCP) (40 Code of Federal Regulations [CFR] 300). 

Section 105(a)(8)(A) of SARA requires the U.S. Environmental Protection Agency 
(USEPA) to develop criteria to set priorities for remedial action for chemicals 
detected in environmental media based on relative risk to human health and the 
environment. To meet this requirement, USEPA has established the Hazard Ranking 
System (HRS) as Appendix A to the NCP. First promulgated in 1982, HRS was amended 
on March 14, 1991 (55 Federal Register No. 241:51532-51667), to comply with the __ 
requirements of Section 105(c)(l) of SARA to increase the accuracy of the 
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assessment of relative risk. HRS (March 1991) has been substantially revised and 
is designed to prioritize sites after the SI phase of the CERCLA process, 

The HRS score for NAS Whiting Field was generated in 1993. The score was 
sufficient to place NAS Whiting Field on the National Priority List (NPL). In 
January 1994, the USEPA placed NAS Whiting Field on a proposed list of sites to 
be included on the NPL (40 CFR 300, Federal Register, 18 January 1994), and on 
May 31, 1994, NAS Whiting Field was placed on the NPL effective June 30, 1994 (40 
CFR 300, Federal Register, May 31, 1994). As a result, the RI/FS for NAS Whiting 
Field must follow the requirements of the NCP, as amendedby SARA, and regulatory 
guidance for conducting RI/FS programs under CERCLA. 

1.4 REPORT ORGANIZATION. The RI Report is organized into nine chapters (Chapters 
1.0 to 9.0). Chapter 1.0 presents the purpose, site description, and regulatory 
setting for the RI at NAS Whiting Field. Chapter 2.0 summarizes previous 
investigations. Chapter 3.Opresents the investigativemethodology for conducting 
the assessment. Chapter 4.0 presents the site-specific data quality assessment. 
Chapter 5.0 discusses the investigative results of the assessment. Chapter 6.0 
presents the Human Health Risk Assessment (HHRA), and Chapter 7.0 presents the 
Ecological Risk Assessment (ERA). Chapter 8.0 discusses the fate and transport 
of chemicals determined to be human and/or ecological chemicals of potential 
concern (ECPC). Chapter 9.0 provides a summary of the conclusions and 
recommendations. Chapter 10.0 presents the professional review certification. 
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2.0 PREVIOUS INVESTIGATIONS 

Numerous investigations have been conducted at NAS Whiting Field prior to this 
RI report. These investigations include an Initial Assessment Study (IAS), 
Verification Study, Phase I of the RI, and Phase IIA and IIB of the RI. This 
chapter summarizes the previous investigations specific to Sites 9 and 10 at NAS 
Whiting Field. 

2.1 INITIAL ASSESSMENT STUDY. Background information was gathered for the IAS 
(Envirodyne Engineers, Inc., 1985) by conducting a record search, performing an 
on-site survey, and conducting interviews with long-time employees and retired 
personnel familiar with the site. Interviews with facility personnel and record 
reviews indicated that prior to the 1970s most of the hazardous wastes were 
reportedly disposed of at various disposal pits on base. 

During the 1950s and 6Os, waste fuel (i.e., aviation gasoline) containing 
tetraethyl lead was reportedly disposed of in the northern part of Site 9. 
According to anecdotal information, a tanker truck was used to transport waste 
fuel to the disposal pit where it was drained. From 1965 to 1973, Site IL0 was 
used as an open disposal area primarily for construction and demolition debris. 
Wastes disposed of at Site 10 include construction debris, trees, brush, metal 
cans, and similar materials not suitable for sanitary landfill disposal. 
Transformer oil and empty pesticide/herbicide containers were also reportedly 
disposed of at the site (Envirodyne Engineers, Inc., 1985). 

,f--- 
Envirodyne Engineers, Inc., recommended in the IAS that Sites 9 and 10 warranted 
further investigation under the Navy's IR program to assess potential long-term 
impacts. A Confirmation Study was recommended in the IAS for Sites 9 and 10 which 
included sampling and monitoring of environmental media to confirm the presence 
or absence of suspected contamination. The Confirmation Study would typically 
consist of two parts: Verification and Characterization; however, only the 
Verification Study was conducted. 

2.2 VERIFICATION STUDY. The Verification Study (Geraghty & Miller, 1986) 
provided an assessment of the physical and chemical conditions existing at Sites 
9 and 10. 

9. Site The Verification Study (Geraghty 6 Miller, 1986) at Site 9 included the 
collection of six surface soil samples, six subsurface soil samples, and one 
groundwater sample from a monitoring well installed on site (WHF-9-1). The 
locations of the soil samples are shown on Figure 2-l. The monitoring well was 
installed to a depth of approximately 118 feet below top of casing (BTOC) along 
the eastern edge of the site (Figure 2-l). Groundwater elevation data collected 
in 1992 and 1993 (ABB-ES, 1995c) for the area suggest that the well was located 
hydraulically crossgradient to the site. 

The soil samples were analyzed for total lead, toxicity characteristic leaching 
procedure (TCLP) lead, and three volatile organic compounds (VOCs) - benzene, 

,.--+--. toluene, and xylene (BTX). Soil sample results for total lead ranged from 9 
milligrams per kilogram (mg/kg) to 14 mg/kg; however, the results from the TCLP 
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f-+ lead tests didnot indicate the presence of lead above the detection limit of 0.01 
milligrams per liter (mg/R). BTX was not detected in any of the surface and 
subsurface soil samples. 

The groundwater sample was analyzed for BTX, ethylene dibromide (EDB), and total 
lead. Lead was detectedata concentrationbelow Florida's primary drinking water 
regulation (Chapter 17-22.104, Florida Administrative Code [FAC]) that was in 
effect in 1986. BTX and EDB compounds were not detected in the groundwater 
sample. 

Site 10. The Verification Study (Geraghty & Miller, 1986) at Site 10 included 
the installation of one monitoringwell (WHF-10-l) and collection of a groundwater 
sample for laboratory analyses. The monitoring well was installed to a depth of 
approximately 118 feet BTOC along the eastern edge of the site (Figure 2-l). 

Groundwater elevation data collected in1992 and1993 (ABB-ES, 1995c) for the area 
suggest that the well was located hydraulically crossgradient to the site. The 
groundwater sample was collected and analyzed for USEPA priority pollutants and 
additional herbicide compounds. Organic compounds were not detected in the 
sample. Three inorganic analytes (lead, zinc, and silver) were detected in the 
groundwater sample; however, the concentrations were below Florida's primary 
drinking water regulation (Chapter 17-22.104, FAC) that was in effect in 1986. 

The conclusion from the Verification Study indicatedthata Characterization Study 
was needed to further investigate the nature and extent of contamination at Sites 
9 and 10; however, the IR program was modified in 1987-88 to be congruent with 
CERCLA and SARA regulatory requirements. As a result, the existing investigations 
(IAS, Verification Study) were used to support the updated program. Specifically, 
the IAS and Verification Study functioned as the PA/SI, and the Characterization 
Study was not performed. 

2.3 RI PHASE I.INVESTIGATION, 1990-92. In December 1990, HLA under contract to 
the Department of the Navy, SOUTHNAVFACENGCOM, initiated an RI at NAS Whiting 
Field. The objective of Phase I of the RI was to characterize the nature and 
extent of contamination at sites identified during the IAS. The Phase I RI 
program addressed 14 of 18 previously identified sites at the installation. 

Site 9. The RI Phase I investigation at Site 9 included the collection of a 
groundwater sample using a piezocone penetrometer (PCPT) and Bengt-Arne- 
Torstensson (BAT) sampler and installation of one monitoring well (WHF-9-2). The 
WHF-9-2 well location is shown on Figure 2-2. A groundwater sample was collected 
from WHF-9-CPT-1 at 100 feet below land surface (bls) and analyzed for VOCs and 
target analyte list (TAL) inorganic analytes at an off-site laboratory. Acetone 
and carbon disulfide were the only organic compounds detected in the sample, but 
were interpreted to be artifacts resulting from decontamination procedures. Nine 
inorganic analytes were also detected. Detailed results are summarized in the 
RI Phase I Technical Memorandum No. 5 (ABB-ES, 1992b). 

WHF-9-2 was installed to an intermediate depth of 120 feet bls. An in situ 
groundwater permeability test was conducted to assess hydraulic properties. No 

n groundwater sample was collected for laboratory analysis. 
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Site 10. The RI Phase I investigation at Site 10 consisted of the collection of 
three groundwater samples using a PCPT and BAT sampler. Samples were collected 
from two different locations (Figure 2-2). A single groundwater sample was 
collected from 102 feet bls at WI-IF-CPT-1. Samples were collected from 102 feet 
bls and 152 feet bls at WHF-CPT-2. The samples were analyzed for V0C.s and TAL 
inorganic analytes at an off-site laboratory. Acetone was detected in two 
samples, but was interpreted to be an artifact resulting from decontamination 
procedures. Six inorganic analytes were also detected. Detailed results are 
summarized in the RI Phase I Technical Memorandum No. 5 (ABB-ES, 199213). 

2.4 RI PHASE IIA INVESTIGATION, 1992-94. In 1992, HLA under contract to the 
Department of the Navy, SOUTHNAVFACENGCOM, initiated Phase IIA of the RI ‘at NAS 
Whiting Field. The objective of Phase IIA of the RI was to characterize site- 
specific and facilitywide contamination at NAS Whiting Field that had been 
identified during Phase I of the RI. 

Site 9. One monitoring well (WHF-9-3) was installed during the Phase IIA 
investigation. The newly installed monitoring well and two existing monitoring 
wells at the site were sampled and analyzed for target compound list (TCL) VOCs, 
semivolatile organic compounds (SVOCs), pesticides and polychlorinatedbiphenyls 
(PCBs) > and TAL inorganic analytes (Figure 2-2). A summary of the analytical 
results is provided in Subsection 5.7.2 of this report. 

Groundwater elevation data collected in1992 and1993 (ABB-ES, 1995c) for the area 
suggested that WHF-9-2 is located hydraulically upgradient of the site; WHF-9-1 
is hydraulically crossgradient; and WHF-9-3 is hydraulically downgradient. 

Site 9 was subsequently studied during Phase IIB of the RI. The field 
investigative methodology for the RI is presented in Chapter 3.0 of this report. 

Site 10. 
survey, 

The RI Phase IIA investigation included the completion of a geophysical 
collection of five surface soil samples and three subsurface soil samples 

from test pits, installation of one monitoring well, and collection of two 
groundwater samples (Figure 2-2). 

The geophysical survey identified three anomalies at the site. One anomaly was 
interpreted to be a disposal area in the southernhalf of the site with definitive 
lateral boundaries. The other two anomalies were small and low in amplitude and 
were identified as ferromagnetic inorganic analytes present at or near the land 
surface (ABB-ES, 1993). 

Both surface and subsurface soil samples were analyzed for TCL VOCs, SVOCs, 
pesticides and PCBs, TAL inorganic analytes, and total recoverable petroleum 
hydrocarbons (TRPH). A summary of the analytical results is presented in Section 
5.5 (surface soil) and Section 5.6 (subsurface soil) of this report. 

During the Phase IIA investigation, a second monitoring well (WHF-10-2) was 
installed and groundwater samples were collected from both monitoring wells WHF- 
10-l and WHF-10-2 (Figure 2-2). Samples were analyzed for TCL VOCs, SVOCs, 
pesticides and PCBs, and TAL inorganic analytes. A summary of the analytical 
results are provided in Subsection 5.7.2 of this report. 
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Groundwater elevation data collected in1992 and1993 (ABB-ES, 1995b) for the area 
suggests that monitoring well WHF-10-l is located hydraulically crossgradient to 
the site, and WHF-10-2 is located hydraulically downgradient. 

Site 10 was subsequently studied during Phase IIB of the RI. The field 
investigative methodology for the RI is presented in Chapter 3.0 of this report. 

_- 
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3.0 FIELD INVESTIGATIVE METHODS 

Field'investigative methods to collect data during the RI are described in the 
RI/FS Planning Document, Volume II (E.C. Jordan, 1990), which provides 
descriptions of sampling methods, field personnel responsibilities, sample 
management, chain of custody, project documentation, change in field methods, 
protocols on corrective actions, decontamination procedures, waste management 
handling, and other general project standards and procedures in Section 3.1, 
General Site Operations. 

Field and laboratory quality assurance and quality control (QA/QC) requirements 
for the RI activities comply with the RI/FS Quality Assurance Project Plan (QAPP) 
located in Appendix A of the RI/FS Planning Document, Volume II (E.C. Jordan, 
1990). Health and safety requirements were in accordance with the general Health 
and Safety Plan (HASP) located in Volume III of the RI/FS Planning Document (E.C. 
Jordan, 1990). 

Field investigative methods not covered in the documents identified above are 
described in Technical Memorandum No. 7, RI Phase IIB Workplan (ABB-ES, 1995e) 
and in the NAS Whiting Field GIR (HLA, 1998). 

These field and laboratory investigation techniques are in general conformance 
withUSEPA standardoperatingprocedure (USEPA, 1991aand1996a) andwere followed 
during the RI sampling and analysis program. 

,- The following sections provide a brief description of the field investigation and 
types of environmental samples collected and analyzed for an assessment of the 
surface soil, subsurface soil, groundwater, and hydrogeology at Sites 9 and 10. 

3.1 GEOPHYSICAL SURVEY. Geophysical surveys at Sites 9 and 10 were conducted 
between May 26 and June 14, 1992. The purpose of the geophysical surveys was to 
assess the lateral extent of the waste disposal area and locate buried metallic 
or nonmetallic objects that may indicate a potential waste disposal area.. The 
geophysical methods were also used to locate possible underground utility lines, 
fuel distribution lines, and other anthropogenic obstructions that need to be 
avoided with other intrusive subsurface exploration activities (i.e., test 
pitting). 

Geophysical methods used at the site include electromagnetic (EM) induction and 
magnetometry (MAG). Blackhawk Geosciences, Inc., of Golden, Colorado, was 
subcontracted by HlA (then ABB-ES) to conduct the geophysical tasks. A technical 
report describing the methodology, results, and conclusions of the geophysical 
survey was prepared in February 1993 (ABB-ES, 1993). The following paragraph 
presents a brief description of the geophysical field program. 

Data from the EM andMAG surveys were collected along east-to-west grid lines that 
were spaced 40 feet apart. The grid lines were oriented with a magnetic compass 
and measuring tape. Data were collected at stations located at lo-foot intervals 
along each grid line. These grid lines were later surveyed by a Florida-licensed 

.-. surveyor. The location of the grid and the plotted geophysical data are presented 
on Figures A-l through A-4 in Appendix A (Geophysical Data). The results of the 

' geophysical survey are presented in Section 5.1. 
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3.2 SOIL GAS SURVEY FOR METHANE. A soil gas survey was conducted in June 1995 
at Sites 9 and 10 to assess the presence of methane gas or other VOCs potentially 
emanating from the site. Soil gas samples were collected across the site and up 
to 400 feet beyond the site boundary. Sample locations were determined based on 
a lOO- by lOO-foot grid spacing based on random origination points. The grid 
origin was located at an area that was assumed not to be influenced by soil gas 
emanating from the site. All grid lines were oriented in north-south and east- 
west directions. The grid area at Sites 9 and 10 included the area1 extent of 
the disposal areas based on previous geophysical survey interpretation. Common 
grid origination points were selected for both Sites 9 and10 because these sites 
are adjacent to each other and lack a physical boundary between them. Figure 3-l 
presents the locations of the active soil gas survey points. 

Ateach location, an open-ended stainless-steel tube was pushed or manually driven 
to the proposed sampling depths of 1.5 feet and 3.0 feet bls. Organic vapor 
measurements were made at the two sampling depths. The air within the stainless- 
steel tube was purgedwith a vacuum pump to obtain a representative sample of soil 
gas. Total organic vapor concentrations (TOVCs) were measured using a Portafid 
IITu or a Foxboro OV~-128~ organic vapor analyzer (OVA). Using a granulated carbon 
filter, methane gas concentrations were also recorded. A comparison of the two 
measurements allowed a quantitative analysis of the net presence of VOCs. Soil 
gas samples were not submitted for laboratory analysis. 

A common problem associated with the use of the OVAs was probe flameout due to 
either high humidity or high carbon dioxide (COZ)/low oxygen (0,) levels in the 
soil-gas samples. If an OVA flameout occurred, a landfill gas analyzer (LFG-10") 
was used to measure methane and CO, levels. The results of the soil gas survey 
are presented in Section 5.2. 

3.3 GEOLOGIC ASSESSMENT. Several subsurface exploration techniques were used 
during Phase I and II investigations to evaluate and characterize the stratigraphy 
at Site 9 and 10 and investigate for the potential presence of a continuous 
confining clay layer at the site. Exploration techniques included monitoring 
well installation, PCPT soundings, and test pitting. 

Detailed lithologic descriptions for monitoring wells and PCPT soundings are 
presented in Phase I Technical Memorandum No. 1, Geologic Assessment (ABB-ES, 
1992a) and in Phase IIA Technical Memorandum No. 2, Geologic Assessment (ABB-ES, 
1995a). A summary of the geological assessment results is presented in Section 
5.3, and the monitoring well boring logs for Sites 9 and 10 are presented in 
Appendix E of this report. 

3.4 HYDROGEOLOGIC ASSESSMENT. The hydrogeologic assessment at NAS Whiting Field 
included activities to characterize groundwater flow direction and estimate 
aquifer characteristics such as hydraulic conductivity, horizontal gradients, and 
seepage velocities at specific sites. The field investigation activities at Sites 
9 and 10 included the collection of water-level data from two Phase IIB monitoring 
wells, seven Phase IIA monitoring wells, two Phase I wells, and six wells 
constructedduringthe Verification Study (Geraghty &Miller, 1986). In addition, 
slug tests were conducted on five monitoring wells in the vicinity of Sites 9 and 
10. Results of the Phase IIA hydrological assessment are presented in Phase IIA 
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TechnicalMemorandumNo. 4, Hydrogeologic Assessment (ABB-ES, 1995c). Monitoring 
well construction details are presented in Table 3-1. Results of the hydro- 
geologic assessment are presented in Section 5.4 of this report. 

- 

3.5 SURFACE SOIL ASSESSMENT, Characterization of surface soil (land surface to 
1.0 foot bls) was required to support the ERA and HHRA (exposure of transient 
persons to site soil). Soil samples from previous studies were biased based on 
visual and geophysical anomalies. As a result, soil samples from random locations 
were warranted to confirm the presence or absence of contamination, and 
characterize the nature and extent of contamination. 

Surface soil samples were compared to Florida Soil Target Cleanup Levels (FSTCLs), 
USEPA Region III Risk-Based Concentrations (RBCs), and background surface soil 
data for NAS Whiting Field, which is presented in Subsection 3.3.1 of the GIR 
(HIA, 1998). 

For Site 9, the surface soil assessment included the collection of five surface 
soil samples during Phase IIB. For Site 10, the surface soil assessment included 
the collection of 5 surface soil samples during Phase IIA and 6 surface soil 
samples during Phase IIB of the RI. The locations of the surface soil samples 
during Phase IIA and IIB are shown on Figure 3-2. Results of the surface soil 
assessment are presented in Section 5.5 of this report. 

The surface soil samples were collected from the land surface to a maximum depth 
of 12 inches bls using a decontaminated stainless-steel auger. Soil samples were 
described using the Unified Soil Classification System and recorded in a bound 
field logbook by HLA personnel. 

- 

The surface soil samples at Sites 9 and 10 were analyzed for Contract Laboratory 
Program (CLP) (Naval Energy and Environmental Support Activity [NEESA] Level D) 
TCL VOCs, SVOCs, pesticides and PCBs, TAL inorganics, and TRPH. 

Background screening criteria were established by collecting background samples 
across the installation from each USDA soil type identified at NAS Whiting Field. 
These data are presented in Subsection 3.3.1 of the GIR (HIA, 1998). The 
arithmetic mean of analytes detected in the background soil samples was 
calculated by adding individual analyte concentrations and then dividing the sum 
by the number of samples from which the analytes were detected. Surface soil 
sample analytical results were compared to twice the arithmetic mean of analyte 
concentrations detected in background surface soil samples associated with the 
Troup loamy sand soil type. A statistical summary for the combined surface soil 
type background data and the surface soil sampling results are discussed in 
Section 5.5 of this report. Soil sample analytical data are presented in Appendix 
F of this report. 

3.6 SUBSURFACE SOIL ASSESSMENT. The RI subsurface investigation at Sites 9 and 
10includedaPCPT investigation, split-spoon sampling conducted during monitoring 
well installations, test pit excavation, and subsurface soil sampling. 

Subsurface soil samples were compared to Florida soil cleanup target levels - 
(SCTLs), RBCs, and background subsurface soil data for NAS Whiting Field, which 

* are presented in Subsection 3.3.1 of the GIR (HLA, 1998). 

WhFSS&lO.RI 

PMW.Ol.99 3-4 



Table 3-l 
Summary of Monitoring Well Construction Details 

Remedial investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Monitoring RI Phase Well 
Well of Well Size 

3esignation Completion (inches) 

wtheast Disposal Area 

te 9, Waste Fuel Disposal Pit 

HF-9-1 vs 4 

HF-9-2 I 4 

HF-9-3s IIA 2 

te 10. Southeast Open Disposal Area (A) 

HF-10-1 vs 4 

HF-10-2 IIA 2 

te 11, Southeast Open Disposal Area (81 

HF-1 l-l vs 4 

HF-11-1s IIA 2 

HF-1 l-2 I 4 

HF-11-3 IIA 2 

HF-11-4s IIB 2 

HF-1 l-4D IIB 2 

te 12, Tetraethyl Lead Disposal Area 

‘HF-12-1 vs 4 

te 13, Sanitarv Landfill 

‘HF-13-1 vs 4 

‘HF-13-l S IIA 2 

‘HF-13-11 IIB 2 

‘HF-13-2s IIA 2 

‘HF-13-3s IIB 2 

‘HF-13-4s IIB 2 

te 14, Short-Term Sanitary Landfill 

IHF-14-1 vs 4 

IHF-14-2 IIA 2 

otes: RI = remedial investigation. 
msl = mean sea level. 
TOC = top of casing. 
BTOC = below top of casing. 
bls = below land surface. 

Land Surface TOC Total Well 
Approximate Surface 

Elevation Elevation Depth 
Screen Casing 

(feet msl) (feet msl) (feet BTOC) 
Interval Length 

(feet BTOC) (feet bls) 

144.66 146.55 118.40 108 to 118 MA 

158.11 161.07 124.35 114 to 124 NA 

147.92 150.85 108.24 93 to 108 0 to 77 

144.19 146.73 118.20 108 to 118 NA 

147.78 150.75 113.14 98 to 113 NA 

122.48 124.86 128.40 118 to 128 NA 

114.91 116.65 54.40 39 to 54 WA 

145.19 148.12 125.84 120 to 125 NA 

114.29 117.19 73.16 58 to 73 0 to 46 

126.13 129.43 79.0 64 to 79 NA 

125.79 128.94 109.0 99 to 109 NA 

134.20 136.40 113.40 . 103 to 113 NA 

100.40 102.66 122.90 112 to 122 NA 

104.61 108.97 61.30 46 to 61 NA 

106.09 109.17 91 .o 80 to 90 NA 

99.94 102.86 72.41 57 to 72 0 to 42 

81.38 81.44 42.0 26 to 41 NA 

80.41 80.37 41.0 25 to 40 NA 

137.83 139.69 153.20 143 to 153 NA 

142.86 145.80 118.30 103 to 118 0 ‘LO 94 

VS = Verification Study. 
NA = not applicable. 
I = Remedial Investigation Phase I. 
IIA = Remedial Investigation Phase IIA. 
IIB = Remedial Investigation Phase IIB. 
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The locations of the subsurface soil samples collected from the test pits at Site 
10 are shown on Figure 3-2. Results of the subsurface soil assessment are 
presented in Section 5.6 of this report. 

3.6.1 Piezocone Penetrometer Investigation One PCPT exploration was performed 
at Site 9 (WHF-9-CPT-1) to a total depth of 100 feet bls during Phase I of the 
RI (1991). Two PCPT explorations were also performed at Site 10 (WHF-lo-CPT-1 
and WHF-lo-CPT-2) during Phase I of the RI (1991). The location of the PCPT 
exploration is shown on Figure 3-2. 

The PCPT exploration consisted of a stainless-steel cone tip (equipped with 
electronic sensors) connected to stainless-steel rods that were hydraulically 
driven into the overburden soils. Measurements of end-bearing resistance, 
friction resistance, and pore pressure were recorded from the sensors throughout 
the sounding. The analog signals from the cone tip sensors were digitized for 
data logging, and analyses of the digital data were completed in the field using 
a data acquisition software system. Based on the cone readings, a lithologic 
description of the soil was computed with the aid of the software package. 

The cone tip was advanced until the friction resistance of the overburden soils 
exceeded the power of the hydraulic system (i.e., refusal). At that point, the 
exploration was then terminated. The primary purpose of extending the PCPT probe 
was to collect in situ groundwater samples using the BAT screening technique. 
The BAT in situ groundwater sampling technique is described in Phase IIA Technical 
Memorandum No. 5, Groundwater Assessment (ABB-ES, 1995d). A summary of the 
sounding designations, completion dates, proposed and actual depths, and the 
lithologic descriptions for the soundings are presented in Phase IIA Technical 
Memorandum No. 2, Geologic Assessment (ABB-ES, 1995a). 

3.6.2 Split-Spoon Sampling Lithologic data were also obtained by collecting 
subsurface soil samples at monitoring well locations (see Figure 3-3). A 2-foot 
split-spoon sample was collected for visual inspection by an HLA geologist, and 
all pertinent data were entered into a bound logbook. Detailed soil descriptions 
and other pertinent data are presented in the boring logs for the soil boring 
investigation, located in Phase IIA Technical Memorandum No. 2, Geologic 
Assessment (ABB-ES, 1995a) andinsection 5.3 of this report. Split-spoon samples 
were generally collected at 5-foot intervals during drilling of the monitoring 
wells. Monitoring well installations were conducted in conjunction with the 
hydrogeologic and groundwater investigations, which are summarized in Phase IIA 
Technical Memoranda 4 and 5, respectively (ABB-ES, 1995c and 1995d). 

3.6.3 Test Pitting Five test pits were excavated at Site 10 in October 1992, 
following the completion of the geophysical survey. Test pits were not excavated 
at Site 9 because the results of the geophysical survey did not support the 
potential for buried wastes. UXB International, Inc. (UXB) of Chantilly, 
Virginia, was subcontracted by HLA to conduct the test pit excavations. 

The five test pits were excavated at those locations where geophysical anomalies 
potentially defined buried materials. The purpose of the test pits 'was to 
characterize waste materials (if present) by providing a description of the waste 
and collection and chemical analysis of a subsurface soil sample. The analytical 
data were used to characterize the nature of soil contamination within the test 
pits. 
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7-Y Prior to excavating the test pits at Site 10, the proposed area1 dimensions and 
orientation of the test pits were surveyed by UXB with a hand-held magnetometer, 
a terrain conductivity meter (FEREX"I 4.021), and a metal detector. Site-specific 
field activities also included clearing of vegetation when necessary. 

After the test pit location and orientation hadbeen determined, the four corners 
of the test pit were staked. The staked locations were referenced to the grid 
coordinates defined for the geophysical survey. A backhoe was used to excavate 

a rectangular pit. The physical description of each soil layer and waste type 
was recorded in the field logbook during test pit excavation. A subsurface soil 
sample was collected directly from the backhoe bucket during the excavation.. The 
depth of the subsurface soil samples ranged from 4 feet bls to 9.5 feet 1~1s at 
Site 10 test pits. Following sample collection, the test pit was backfilled with 
excavated soil using the backhoe. 

Three subsurface soil samples were collected from three different test pits at 
Site 10. Sample lo-SS-02-01 was collected from TP-10-02 from 4 to 5 feet bls. 
Sample lo-SS-03-02 and duplicate sample lo-SS-03-02Awas collected fromTP-10-03 
from 6 to 8 feet bls. Sample lo-SS-05-03 was collected from TP-10-05 from 8 to 
9.5 feetbls. The locations of the test pits are presented on Figure 3-2. Each 
soil sample was analyzed for TCL VOCs, SVOCs, pesticides, PCBs, TAL metals, and 
cyanide. The sampling results are discussed in Section 5.6 of this report. 

P-- 

3.7 GROUNDWATER ASSESSMENT. Groundwater assessment activities included 
collecting groundwater samples with a BAT sampler during Phase I and collecting 
groundwater samples from monitoring wells installed in Phase IIA and IIB. 
Groundwater sampling was conducted at Sites 9 and 10 to assess the lateral and 
vertical extent of potential groundwater contamination. The locations of the 
monitoring wells and BAT samples are shown on Figure 3-3. 

The Phase I investigation includes the collection of a PCPT/BAT sample from one 
location (WHF-9-CPT-1) at Site 9 andtwolocations (WHF-lo-CPT-landWHF-lo-CPT-2) 
at Site 10. At PCPT/BAT location WHF-lo-CPT-2, two groundwater samples were 
collected from different depths (102 feet bls and 152 feet bls). The BAT 
groundwater samples were analyzed for TCL VOCs and TAL metals at an off-site 
laboratory. A summary of the analytical results are presented in Section 5.7 of 
this report. 

The Phase IIA investigation included the installation of onemonitoringwell (WHF- 
9-3) at Site 9. The newly installed monitoring well and two existing monitoring 
wells at the site were sampled and analyzed for TCLVOCs, SVOCs, pesticides, PCBs, 
and TAL inorganic analytes. At Site 10, a second monitoring well (WHF-10-2) was 
installed in 1993, and groundwater samples were collected from both monitoring 
wells WHF-10-1 and WHF-10-2. Samples were analyzed for TCL VOCs, SVOCs, 
pesticides, PCBs, and TAL inorganic analytes. 

The Phase IIA groundwater samples were collected from the monitoring wells using 
a Teflon" bailer after purging the monitoring wells with a submersible or blader 
P-P. Purging and sampling methodology was followed as presented in Paragraph 
2.1.7.2 of the GIR (HLA, 1998). The groundwater samples were analyzed for CLP 

P-- (NEESA Level C) TCL VOCs, SVOCs, pesticides, PCBs, and TAL inorganics. 
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A summary of the analytes detected in groundwater is discussed in Section 5.7, 
and the groundwater analytical data are presented in Appendix G of this report. 

During Phase IIB of the RI, the three existing monitoring wells at Site 9, and 
two existing wells at Site 10 were sampled using low-flow sampling techniques. 
Purging and sampling methodology was followed as presented in Paragraph 2.1.7.2 
of the GIR (HLA, 1998). The groundwater samples were analyzed for CLP (NEESA 
Level D) TCL VOCs, SVOCs, pesticides, PCBs, and TAL inorganics. Samples for TAL 
inorganics were unfiltered (total analysis) if turbidity was below 10 nephelomet- 
ric turbidity units (NTUs). If turbidity was greater than 10 NTU, an additional 
groundwater sample was collected and filtered (dissolved-phase inorganics) using 
a 45-micron filter. The purpose of the additional groundwater sample was to 
assess uncertainty associated with a turbid unfiltered groundwater sample. 

Analyses were also conducted to assess secondary water quality parameters and 
provide data for assessing remedial alternatives in the FS. The analyses included 
alkalinity, chloride, sulfates, color, hardness, ammonia nitrates, totalKjeldah1 
nitrogen, nitrate and nitrite, pH, phosphorous, total dissolved solids (TDS), 
total organic carbon, and sulfides. Water quality parameter data are presented 
in Section 5.7 of this report. 

3.8 SURFACE WATER ASSESSMENT. Surface water assessment activities included 
collecting a surface water sample during Phase IIB from the ephemeral pond at 
Site 9. The ephemeral pond occurs during heavy rain periods and is shown on 
Figure 3-3. Surface water is not present at Site 10; therefore, no surface water 
assessment was conducted. The surface water sampling at Site 9 was conducted to 
assess the extent of surface water contamination from storm water runoff or 
contaminated surface soil (if present). A summary of the analytes detected in 
surface water is discussed in Section 5.7 of this report. 
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4.0 SITE-SPECIFIC DATA QUALITY ASSESSMENT 

This chapter describes how the data generated during Phase IIB of the RI at Sites 
9 and 10 were managed and evaluated. Section 4.1 describes the analytical program 
and data management for the RI at Sites 9 and 10. Section 4.2 summarizes the 
precision, accuracy, representativeness, comparability, and completeness (PARCC) 
report on the data. Section 4.3 presents a summary of the Data Quality 
Assessment. 

The soil and groundwater samples collected during Phase IIA of the RI were 
qualified according to USEPA functional guidelines for evaluation of organic 
(USEPA, 1991b) and inorganic (USEPA, 1988a) analytical data analyzed using USEPA 
CLP protocol. The Data Quality Objective (DQO) assessment for the Phase IIA soil 
samples is presented in detailinR1 Phase IIATechnical MemorandumNo. 3 (A:BB-ES, 
1995b). The DQO assessment for the Phase IIA groundwater samples is presented 
in detail in RI Phase IIA Technical Memorandum No, 5 (ABB-ES, 1995d). 

4.1 ANALYTICAL PROGRAM. Environmental and quality control samples collected 
during Phase IIB of the RI at Sites 9 and 10 were analyzed using field screening 
methods and laboratory analytical methods. Site 9 and 10 analytical results and 
quality control data are includedwith sample delivery groups (SDGs) WF006, WF007, 
WFllA, WFllB, WF027, and WF028. The field QC data are presented in Appendix B 
of this report. Sampling locations are presented in Section 3.0 and sample 
results are presented in Section 5.0 of this report. The analytical data are 
presented in Appendix F (soil data) and Appendix G (groundwater data). 

Environmental samples (surface soil, subsurface soil, surface water, and 
groundwater) were collected and analyzed at an off-site laboratory using SW-846 
methodology (USEPA, 1986a) for analysis of VOCs, SVOCs, pesticides, PCBs, total 
petroleum hydrocarbons (TPH), metals and cyanide. Some groundwater samples were 
also analyzed for wet chemistry analyses. The laboratory analytical program is 
described in more detail in Section 2.2 of the NAS Whiting Field GIR (HLA, 1998). 

Analytical results obtained for all environmental samples during the RI sampling 
events were submitted as NEESA Level D (USEPA Level IV) analytical packages for 
vocs, SVOCs, pesticides, PCBs, TPH, metals, cyanide, and wet chemistry. 

4.2 DATA REVIEW. Data validation is the technical review of individual 
analytical results relative to the following criteria: 

. DQOs and the QAPP in the NAS Whiting Field Workplan (E.G. Jordan Co., 
Inc., 1990 and ABB-ES, 1995c). 

. NEESAguidance document20.2-047B, Samplingandchemical Analysis Quality 
Assurance Requirements for the Navy Installation Program (NEESA, 1988). 

. USEPA, Contract Laboratory Program National Functional Guidelines for 
Organic Data Review, February 1994 (USEPA, 1994a). 

. USEPA, Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review, February 1994 (USEPA, 1994b). 
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The data validation process is described in Section 2.3 of the NAS Whiting Field 
GIR (HLA, 1998). 

The data were reviewed, validated, and evaluated using the PARCC criteria 
specified in the DQOs. PARCC criteria are described in Section 2.3 of the NAS 
Whiting Field GIR (HLA, 1998). The Sites 9 and 10 Phase IIB soil, groundwater, 
and surface water analytical data were validated by Laboratory Data Consultants, 
Inc. (LDC), of Carlsbad, California, in1996-97. The subsections below summarize 
the PARCC criteria evaluation of the analytical data, 

4.2.1 Precision Precision is a measure of the agreement or repeatability of a 
set of replicate results (relative percent difference, [RPD]) obtained from 
duplicate laboratory analyses of samples collected from the same location and 
depth interval. Precision for analytical data collected during the RI sampling 
events was evaluated using results of field duplicate samples, laboratory 
duplicate samples, matrix spike and matrix spike duplicate (MS/MSD) samples, 
and/or consecutive laboratory control samples. The evaluation of precision for 
the field duplicate samples at Sites 9 and 10 is presented in Table 4-l and 
summarized below. 

Site 9. Field duplicate samples were collected during Phase IIB surface soil, 
surface water, and groundwater sampling at Site 9. Precision calculations (i.e., 
RPD) were performed on analytes that were detected in both the sample and 
duplicate sample. 

Organic Analytes. The RPD criteria for one VOC (acetone) in one groundwater 
sample (09G00301) did not meet the 30 percent control limit as shown in Table 4-l. 
All other organic analytes were within the control limit for RPD. Since acetone 
is widely recognized as a laboratory contaminant, the acetone spike in the sample 
and duplicate may not have been introduced in the field. Furthermore, the high 
imprecision of acetone (88 percent RPD) may be the result of poor laboratory 
instrument stability rather than improper sample collection and handling. 

Inorganic Analytes. The RPD criteria for six inorganic analytes (barium, 
beryllium, calcium, lead, manganese, and zinc) in one soil sample (09SOO301) did 
not meet the 50 percent control limit (Table 4-l) due to sample heterogeneity or 
poor laboratory instrument stability. The RPD criteria for two inorganic analytes 
(chromium and zinc) in one groundwater sample (09G00301) did not meet the 30 
percent control limit (Table 4-l) due to poor instrument stability. According 
to the data validation (LDC, 1996-97), the exceedences in the inorganic analytes 
are considered moderately imprecise. 

Site 10. Field duplicate samples were collected during Phase IIB surface soil 
sampling at Site 10. Precision calculations (i.e., RPD) were performed on 
analytes that were detected in both the sample and duplicate sample. 

Organic Analytes. The RPD criteria for several SVOCs in two surface soil samples 
(lOSO and lOSOO201) did not meet the 50 percent control limit as shown in 
Table 4-l. All other organic analytes were within the control limit for RPD. 
According to the data validation (LDC, 1996-97), the exceedences in the SVOCs are 
considered moderately imprecise. 
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Table 4-l 
Precision Summary for Soil and Groundwater Field Duplicate Samples 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Sample Duplicate 
SDG Number Sample ID Analyte Concentration Concentration 

RPD 

(4) VA) 
(x) 

Soil - Site 9 

WFOO6 

Organics &g/kg) 09s00301 Acetone ND 5 NC 

Control 
Limit 

(%I 

50 

TAL Metals (mg/kg) 09s0030 1 

WFllA 

Organic6 @g/f 1 09w0010 1 

TAL Metals @g/f 1 09w00101 

See notes at end of table. 

Aluminum 25,200 33,100 27 50 

Arsenic 8.5 7.1 18 50 

Barium 8.9 21.7 83 30 

Beryllium 0.12 0.22 59 50 

Calcium 176 384 74 50 

Chromium 21.7 29.5 30 50 

Cobalt 0.52 0.55 6 50 

Copper 6.8 9.0 28 50 

Iron 17,800 26,500 40 50 

Lead 11.2 6.6 52 50 

Magnesium 143 227 45 50 

Manganese 28.2 52.9 61 50 

Mercury 0.01 0.01 0 50 

Nickel ND 6.1 NC 50 

Potassium ND 212 NC 50 

Selenium 0.33 ND NC 50 

Sodium 8.4 10.4 21 50 

Vanadium 43.5 65.1 40 50 

Zinc 6.3 14.4 78 50 

Cyanide ND ND 0 50 

TRPH ND ND 0 50 

Surface Water - Site 9 

Toluene ND 1 NC 30 

Aluminum 123 129 5 30 

Arsenic 0.60 ND NC 30 

Barium 1.1 1.3 17 30 

Beryllium 0.53 ND NC 30 

Calcium 760 726 5 30 
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Table 4-l (Continued) 
Precision Summary for Soil and Groundwater Field Duplicate Samples 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Sample Duplicate 
SDG Number Sample ID Analyte Concentration Concentration 

0) (4) 

TAL Metals &g/L) (continued) 

Iron 118 105 

Magnesium 234 236 

Potassium 313 298 

Sodium 904 893 

Zinc 6.4 3.8 

Cyanide ND ND 

TRPH ND ND 

Groundwater - Site 9 

WF027 

Organics (pglf 1 09G00301 Acetone 46 18 

2-Butanone 2 ND 

RPD 

W 

12 

1 

2 

1 

34 

0 

0 

88 

NC 

Control 
Limit 

(“A) 

30 

30 

30 

30 

30 

30 

30 

30 

30 

TAL Metals @g/L) 09G00301 

WFO07 

Organics @g/kg) 10500101 

See notes at end of table. 

Aluminum 407 372 9 30 

Antimony ND 9.3 NC 30 

Arsenic 2.6 2.8 7 30 

Barium 27.1 25.8 5 30 

Calcium 15,300 14,600 5 30 

Chromium 4.0 2.4 50 30 

Iron 173 148 16 30 

Lead ND 0.60 NC 30 

Magnesium 158 160 1 30 

Manganese 1.5 1.7 12 30 

Potassium 2390 2,010 11 30 

Sodium 2,070 1,950 6 30 

Vanadium 16.4 14.3 14 30 

Zinc 14.8 1.2 170 30 

Cyanide ND ND 0 30 

Soil - Site 10 

Phenanthrene 280 1,200 124 50 

Fluoranthene 660 2,300 111 50 

Pyrene 580 1,600 94 50 

Benzo(a)anthracene 340 1,200 112 50 

Chrysene 500 1,400 120 50 
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Table 4-l (Continued) 
Precision Summary for Soil and Groundwater Field Duplicate Samples 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Sample Duplicate 
SDG Number Sample ID Analyte Concentration Concentration 

P,) W 

Organics @g/kg) (continued) 

bis(2-Ethylhexyl)phthalate 200 ND 

Benzo(b)fluoranthene 480 1,300 

Benzo(k)fluoranthene 360 900 

Benzo(a)pyrene 400 1,000 

Indeno(l,2,3cd)pyrene 180 360 

Benzo(g,h,i)perylene 180 340 

Anthracene ND 270 

Carbazole ND 100 

Dibenzo(a,h)anthracene ND 270 

RPD 

w 

NC 

92 

86 

86 

67 

62 

NC 

NC 

NC 

Control 
Limit 

(“W 

50 

50 

50 

50 

50 

50 

50 

50 

50 

TAL Metals (mglkg) 10s00101 

WFllB 

Oraanics @g/kg) 10s00201 

See notes at end of table. 

Aluminum 8,760 8,920 2 50 

Arsenic 2.5 2.6 4 50 

Barium 361 1,320 114 50 

Beryllium 0.13 0.13 0 50 

Cadmium 0.91 ND NC 50 

Calcium 23,200 17,800 26 50 

Chromium 18.2 16.8 8 50 

Cobalt 0.83 2.0 82 50 

Copper 7.9 7.9 0 50 

Iron 6,520 6,780 4 50 

Lead 38.0 33.1 14 50 

Magnesium 5,910 5,600 5 50 

Manganese 56.6 66.0 15 50 

Mercury 0.07 0.07 0 50 

Nickel 6.8 3.0 77 50 

Potassium 219 ND NC 50 

Sodium 35.6 46.2 26 50 

Vanadium 18.9 18.7 1 50 

Zinc 37.7 34.1 5 50 

Cyanide 0.10 0.20 67 50 

TRPH 240 180 29 50 

Acetone 29 20 37 50 

2-Hexanone ND 4 NC 50 

Phenanthrene 68 310 128 50 
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Table 4-l (Continued) 
Precision Summary for Soil and Groundwater Field Duplicate Samples 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Sample Duplicate 
SDG Number Sample ID Analyte Concentration Concentration 

(W (D,) 

Orqanics (pglkg) (continued) 

Di-n-butylphthalate 46 ND 

Fluoranthene 160 420 

Pyrene 170 290 

Butylbenzylphthalate 57 ND 

Benzo(a)anthracene 87 190 

Chrysene 120 220 

bis(2-Ethylhexyl)phthalate 3,200 140 

Benzo(a)fluoranthene 150 200 

Benzo(k)fluoranthene 110 210 

Benzo(a)pyrene 95 150 

Indeno(l,2,3cd)pyrene 58 56 

Acenaphthene ND 40 

Anthracene ND 54 

Carbazole ND 84 

4,4’-DOT 7.0 8.9 

Aroclor-1254 340 390 

RPD 

W 

NC 

90 

52 

NC 

74 

59 

183 

28 

62 

45 

4 

NC 

NC 

NC 

24 

14 

Control 
Limit 

w 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

TAL Metals (mg/kg) 10s00201 

See notes at end of table. 

Aluminum 8,960 5,890 41 50 

Arsenic 3.6 2.4 40 50 

Barium 9.2 8.1 13 50 

Beryllium 0.10 0.06 50 50 

Cadmium 1.4 1.3 NC 50 

Calcium 1,320 779 26 50 

Chromium 16.0 12.2 8 50 

Cobalt 0.79 0.82 82 50 

Copper 10.8 11.5 0 50 

Iron 9,660 8,650 4 50 

Lead 32.5 29.0 14 50 

Magnesium 200 100 5 50 

Manganese 39.3 36.4 15 50 

Nickel 2.0 ND 77 50 

Potassium 69.4 ND NC 50 

Sodium 181 19.2 26 50 

Vanadium 24.5 20.8 1 50 

Zinc 50.0 42.9 5 50 

-. 
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Table 4-l (Continued) 
Precision Summary for Soil and Groundwater Field Duplicate Samples 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Rorida 

SDG Number Sample ID 

TAL Metals (mglkg) (continued) 

Analyte 

Cyanide 

Sample Duplicate 
Concentration Concentration 

0) PJ 

0.20 0.13 

RPD 

(“4 

67 

Control 
Limit 

(x) 

50 

TRPH 105 66.1 29 50 

Notes: SDG = sample delivery group. 
ID = identifier. 
% = percent. 
&kg = micrograms per kilogram. 
TAL = target analyte list. 
NC = not calculable. 
mg/kg = milligrams per kilogram. 
ND = not detected. 
TRPH = total recoverable petroleum hydrocarbons. 
pg/P = micrograms per liter. 
RPD = relative percent difference. 

IDI -4 I 
RPD = loo ’ 0.5 (D,+D,) 

(1) 
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Inor,qanic Analvtes. The RPD criteria for five inorganic analytes (barium, 
beryllium, cobalt, nickel, and cyanide) in two soil samples (lOSO and 
lOSOO201) did not meet the 50 percent control limit (Table 4-l) due to sample 
heterogeneity or poor laboratory instrument stability. According to the data 
validation (LDC, 1996-97), the exceedences in the inorganic analytes are 
considered moderately imprecise. 

4.2.2 Accuracy Accuracy is a measure of the agreement between the true value 
and the value measured using an analytical method (percent recovery). Accuracy 
also is evaluated during data validation by assessing initial and continuing 
calibration data for the analytical instrument. Accuracy for analytical data 
collected during the RI sampling events was assessed by evaluating percentage 
recoveries for MS/MSD samples, surrogate recoveries, laboratory control samples, 
and initial and continuing calibration standard results. A summary of accuracy 
exceedences for MS/MSD samples at Sites 9 and 10 is presented in Table 4-2 and 
summarized below. 

Table 4-2 
Accuracy Exceedences for MS/MSD Samples 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

SDG Number MS/MSD Sample ID Analyte 
% Recovery 

MS/MSD 
Control Limits 

(%) 

WFllA 

Organics 09w00101 

Surface Water - Site 9 

4-Chloro-3-methylphenol 

4-Nitrophenol 

2,4-Dinitrophenol 

Pentachlorophenol 

Surface Soil - Site 10 

WFO07 

Organics 10s00101 

10s00101 

4-Chloro-3-methylphenol 

Antimony 65.6 

Barium 171 

Manganese 130 

Lead 128.7 

Selenium 56.1 

104/107 23 to 97 

117/119 10 to 80 

106/107 24 to 96 

120/l 19 96 to 103 

lll/-- 26 to 103 

75 to 125 

75 to 125 

75 to 125 

75 to 125 

75 to 125 

’ MSD analyses are generally not performed for inorganic analysis and, therefore, only the % Recovery for the MS is 
reported. 

Notes: SDG = sample delivery group. 
MS/MSD = matrix spike and matrix spike duplicate. 
ID = identifier. 
% = percent. 

The percent recovery for some of the MS/MSD samples was above or below the target 
range; therefore, some analytical results may be biasedhigh or low. Some of the 
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,f=-- 
analytical results for SVOCs and inorganic analytes were qualified based on the 
evaluation of percent recovery. According to the datavalidation (LDC, 1996-97), 
the results of organic and inorganic MS/MSD analyses indicate that an acceptable 
level of accuracy was attained. 

A summary of the surrogate spike samples and the surrogate compounds that were 
outside control limits for the Phase IIB samples collected at Sites 9 and 10 is 
presented in Table 4-3. The required control limits were also identified for each 
surrogate compound. All the samples associated with these surrogates were 
qualified in accordance with the USEPA functional guidelines as presented in 
Subsection 3.3.4 of the GIR (HIA, 1998). 

Table 4-3 
Accuracy Summary for Surrogate Recoveries Outside QC Criteria 

r”” 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Surrogate 
Spiked Analyte Recovery SDG Number Sample ID 

(%R) 

WFO07 1OROOlOl Decachlorobiphenyl 54 

WFllA 09w00101 Decachlorobiphenyl 50 to 56 

09WOOlOl D Decachlorobiphenyl 51 to 58 

WFllB 10s00201 Decachlorobiphenyl 55 to 56 

10s00301 Decachlorobiphenyl 42 to 45 

WF028 lOGO Decachlorobiphenyl 48 to 50 

Notes: SDG = sample delivery group. 
ID = identifier. 
%R = percent recovery. 
QC = quality control. 

QC Limits 
(percent11 

60 to 150 

60 to 150 

60 to 150 

60 to 150 

60 to 150 

60 to 150 

Initial calibrations were performed to ensure that the instrument was capable of 
producing acceptable qualitative and quantitative data for compounds son the 
volatile TCL. Initial calibration demonstrates that the instrument is capable 
of acceptable performance in the beginning of the analytical run and of producing 
a linear calibration curve. Continuing calibrations were performed to ensure that 
the instrument was capable of reproducing acceptable qualitative and quantitative 
data. 

Continuing calibration establishes the 12-hour Relative Response Factor (RRF) on 
which the quantitations are based and checks satisfactory performance of the 
instrument on a day-to-day basis. Initial and continuing calibrations for organic 
analytes are measured by the percent Relative Standard Deviation (%RSD) for 
initial calibrations and the percent Difference (%D) for continuing calibrations. 
Table 4-4 summarizes the organic compounds that exceeded the initial or continuing 
calibrations for surface soil and groundwater samples collected at Sites 9 and 10. 

The evaluations of the %RSD for the initial calibrations and the %D for the 
continuing calibrations indicate that the response factors for the system 

performance check compounds generally met the required criteria for VOCs, SVOCs, 
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SDG 

WFOO6 

Table 4-4 
Summary of Compounds Exceeding instrument 

Calibration for Site 9 and 10 SDGs 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Initial 
Compound Calibration 

Continuing Calibration 

(%D) (%RSD) 

2,4-Dinitrophenol -_ 33.1 

2,QDinitrophenol -_ 27.0 

Diethylphthalate -_ 27.1 to 30.1 

Alpha-BHC 21.7 -- 

Alpha-BHC 20.3 __ 

Qualifier 

UJ 

UJ 

UJ 

UJ 

UJ 

WFO07 Dimethylphthalate 

Nitrobenzene 

Pentachlorophenol 

2,4-Dinitrophenol 

4,6-Dinitro-2-methylphenol 

Benzo(k)fluoranthene 

-_ 27.1 UJ 

__ 25.6 to 30.8 UJ 

__ 29.6 to 29.8 UJ 

__ 41.8 UJ 

__ 30.1 UJ 

_- 26.5 UJ 

WFllA Endosulfan I 22 __ UJ 

WFllB Acetone 

2-Butanone 

4-Methyl-2-pentanone 

P-Hexanone 

Trichloroethene 

1,1,2,2-Tetrachloroethane 

Endosulfan I 

-- 40.0 UJ 

-_ 37.3 UJ 

_- 37.7 UJ 

-_ 41 .o to 50.9 UJ 

__ 27.7 UJ 

__ 34.2 UJ 

22 -- UJ 

WF022 4-Chloroaniline -- 31.6 J 

2+Dinitrophenol __ 27.6 J 

4,6-Dinitro-2-methylphenol __ 33.8 J 

WF027 Acetone 

2-Butanone 

Bromomethane 

Carbon disulfide 

Chloroethane 

Chloromethane 

2-Hexanone 

4-Methyl-Bpentanone 

See notes at end of table. 

33.8 34.7 to 102.4 J 

39.1 27.8 to 37.8 J 

-_ 31.0 J 

_- 28.0 J 

__ 28.4 to 63.9 J 

_- 27.4 to 32.4 J 

__ 38.9 J 

-_ 32.9 to 35.7 J 
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Table 4-4 (Continued) 
Summary of Compounds Exceeding Instrument 

Calibration for Sites 9 and 10 SDGs 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Initial 
SDG Compound Calibration 

Continuing Calibration 

(%D) 
Qualifier 

(%RSD) 
I 

4Chloroaniline __ 36.8 J 

3-Nitroaniline -_ 37.9 J 

2,4-Dinitrophenol 29.3 J 

4-Nitroaniline -_ 49.5 J 

4,6-Dintro-2-methylphenol __ 29.4 J 

Pentachlorophenol -_ 29.6 J 

3,3-Dichlorobenzidine 30.4 to 54.1 J 

W028 Acetone 33.8 34.7 to 49.2 J 

2-Butanone __ 32.6 to 41.8 J 

Bromoform __ 26.2 J 

Chloroethane 28.4 J 

Chloromethane -_ 27.4 to 35.4 J 

1,2-Dichloropropane __ 27.6 J 

2-Hexanone 38.9 to 43.3 J 

4-Methyl-P-pentanone -_ 40.5 J 

1 ,1,2,2-Tetrachloroethane __ 26.5 J 

3,3’-Dichlorobenzidine -- 30.4 J 

Benzo(k)fluoranthene _- 28.5 J 

Notes: SDG = sample delivery group. 
%RSD = percent relative standard deviation for initial calibrations. 
%D = percent difference for continuing calibrations. 
__ = analyte not detected. 
UJ = The analyte was not detected above the reported sample instrument detection limit 

(IDL); however, the reported concentration is approximate and may not reliably be presumed to 
be less than the IDL value. 

BHC = benzene hexachloride. 
J = The analyte was positively identified and is reported as an approximate concentration. 
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pesticides, and PCBs. Samples associated with those SDGs in which certain VOCs, 
svocs , pesticides, and PCBs exhibiting an RRF that does not meet the minimum 
requirements were qualified as J/UJ. 

4.2.3 Representativeness Representativeness is the degree to which the data 
obtained from an environmental sample accurately reflect the presence or absence 
of contamination at a site. Field quality control samples (including source water 
blanks, equipment rinse blanks, and trip blanks) and laboratory quality control 
samples (including method blanks [organic analyses] and preparation blanks 
[inorganic analysis]) were used to assess representativeness. Representativeness 
also is assessed by review of the adherence to extraction and analysis holding 
times. The evaluation of representativeness in field quality control samples for 
Sites 9 and 10 SDGs is presented in Table 4-5 and summarized below. 

Trip Blanks. Acetone and methylene chloride were detected in trip blanks 
with a concentration ranging from 6 to 9 micrograms per liter (pg/R) for 
acetone and 2 to 5 pg/R for methylene chloride. Both VOCs are widely 
recognized as laboratory contaminants commonly introduced during the 
calibration or cleaning of equipment. 

Environmental samples associated with the trip blanks with results greater 
than the instrument detection limit (IDL) but less than 10 times the amount 
detected in the trip blank were appropriately annotated with a J or UJ 
qualifier (LDC, 1996). 

Rinsate Blanks. vocs, if present, were not detected at concentrations 
exceeding their detection limits in the rinsate blanks. Two SVOCs (di-n- 
butylphthalate andbis(2-ethylhexyl)phthalate) were detected in four rinsate 
blank samples (Table 4-5). svocs , if present, were not detected in 
associated soil samples at concentrations exceeding their detection limits. 

Inorganics detected at concentrations exceeding the IDL but less than the 
contract-required detection limits (CRDLs) are barium, calcium, lead, and 
zinc. Cyanide and TRPH were not detected in any of the rinsate blanks. 

Field Blank. Two VOCs (acetone and 2-butanone) and one SVOC (di-n- 
butylphthalate) were detected in the field blank at concentrations of 12, 
2, and 15 pg/R, respectively. Environmental samples associated with the 
fieldblank that reported results greater than the IDLbut less than 10 times 
the amount detected in the field blank were appropriately annotated with a 
UJ qualifier. 

Laboratory Method and Preparation Blanks. Concentrations of VOCs, SVOCs, 
andmetals were detected in the laboratorymethodblanks associatedwith SDGs 
WF006, WF007, WFllA, WFllB, WF027, and WF028. 

Environmental samples associatedwithmethodblanks that containedmethylene 
chloride and acetone with results greater than IDL but less than 10 times 
the amount detected in the laboratory preparation blanks were annotated with 
UJ qualifier (LDC, 1996). For metals, sample results greater than IDL but 
less than five times the amountdetectedinthe laboratorypreparationblanks 
were appropriately annotated with a J or UJ qualifier (LDC, 1996). 
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Table 4-5 
Representativeness Summary for Field QC Samples for Sites 9 and 10 SDGs 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

SDG: WFOO6 WFO07 WFllB WF027 WF028 

Sample ID: OlFOOlOl 01R00101 OlTOOlOl 02TOOlOl lOTOOl 10R00101 12TOOlOl 12ROOlOl 16T01901 16R01501 lOT02101 

Collect Date: 12-06-95 12-06-95 12-05-95 12-6-95 12-7-95 12-7-95 l-5-96 l-5-96 8-19-96 8-21-96 8-26-96 

Sample Type: Field Rinsate Trip Trip Trip Rinsate Trip Rinsate Trip Rinsate Trip 
Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank 

Volatile Organic Compounds bg11J 

Acetone 12 11 9 7 8 __ _- 6 __ __ __ 

2-Butanone 2 -_ _- __ __ _- __ __ -- __ _- 

Methylene chloride -- __ __ __ __ __ -- __ 5 -_ 2 

Semivolatile Organic Compounds @g/f I 

Di-n-butylphthalate 

bis(2-Ethylhexyl)- 
phthalate 

Pesticides and PCBs bglf I 

15 8 NA NA NA 15 NA 4 NA 5 NA 

_- -- __ -- 2 NA NA NA NA NA NA 

None detected 

Inorganic Compounds @g/r) 

Barium 

Calcium 

Lead 

Zinc 

TRPH 

Cyanide 

Notes: QC = quality control. 
SDG = sample delivery group. 
ID = identifier. 
,og,/e = micrograms per kilogram. 
__ = analyte not detected. 

-- -_ NA NA NA 0.70 J NA 0.30 J NA -_ NA 

__ -_ -- 178 J NA NA NA NA 42.3 J NA NA 

-- _- NA NA NA -_ NA -_ NA 0.80 NA 

-_ __ 2.9 J NA NA NA 17.6 J NA NA 1.8 NA 

-- -- __ NA NA NA __ NA NA __ NA 

__ __ _- __ NA NA NA __ NA NA NA 

NA = not analyzed. 
PCB = polychlorinated biphenyl. 
J = estimated value. 
TRPH = total recoverable petroleum hydrocarbons. 



Sampling and analysis holding times for each analytical fraction were met in all 
samples. Q ua i ication of the environmental samples were requiredbecause of the 1 f 
detection of target analytes in laboratory and field blanks. Qualification of 
the RI data, based on blank contamination, was performed according to USEPA data 
validation guidelines (USEPA, 1988a and USEPA, 1991b). According to the data 
validation (LDC, 1996-97), the analytes detected in the QA/QC blanks are 
considered common contaminants and were found at typical concentrations; 
therefore, the analytical results are considered to be representative. 

4.2.4 Comparability Comparability is the confidence with which one data set can 
be compared with another and the degree to which the environmental data from each 
sampling event are considered equivalent. Comparability of the analytical data 
was assuredbyusing standard operating procedures for sample collection, by using 
standard chemical analytical methods, and by reporting the analytical results in 
standard units. The sampling, shipment, and analytical protocols were consistent 
withUSEPA standard operationprocedures andmethodologies described inworkplans 
for NAS Whiting Field throughout the period of the RI. 

4.2.5 Completeness Completeness is the percentage of useable data reported and 
validated compared with the total number of measurements made. Useable data are 
those measurements that were not rejected (qualified with an "R") during the 
validation process. None of the analytical data were rejected. The goal for 
analytical completeness for the RI sampling event was 85 percent useable data. 
The completeness goal of 85 percent was met for all matrices and all parameters. 

4.3 SUMMARY. Based on the results of the QC sample analyses, the established 
precision, .accuracy, and representativeness goals of the project were achieved 
(Table 4-6). Some field and/or laboratory-derived contamination was present in 
some of the QC samples, which required the results of some environmental samples 
to be amended. QC sample results and data validation criteria indicate that a 
100 percent completeness goal was achieved, thus satisfying the 85 percent goal. 
Standard methods of analyses and units of measure were used throughout the 
project; therefore, the QC criteria and the DQOs presented in the workplan were 
achieved. 

Overall, the data generated during the sampling events meet established DQOs and 
are acceptable for use in site characterization, risk assessment, and evaluation 
of corrective measures. 
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Table 4-6 
Summary of DQO Assessment - PARCC Parameters 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Sample Type Precision’ Accuracy* Representativeness 
Completeness 

W 
Comparability 

Surface Soil Samples - Sites 9 and 10 

SDG WFO06, WFO07, and WFl 1 B 

TCL VOC Acceptable Acceptable Acceptable 100 Acceptable 

TCL SVOCs Acceptable Acceptable Acceptable 100 Acceptable 

Pesticides and PCBs Acceptable Acceptable Acceptable 100 Acceptable 

TAL metals and total cyanides Acceptable Acceptable Acceptable 100 Acoeptable 

TRPH Acceptable Acceptable Acceptable 100 Acceptable 

Surface Water Samples - Site 9 

SDG WFllA 

TCL VOC Acceptable Acceptable Acceptable 100 Acceptable 

TCL SVOCs Acceptable Acceptable Acceptable 100 Acceptabce 

Pesticides and PCBs Acceptable Acceptable Acceptable 100 Acceptable 

TAL metals and total cyanides Acceptable Acceptable Acceptable 100 Acceptable 

TRPH Acceptable Acceptable Acceptable 100 Acceptable 

Groundwater Samples - Site 9 

SDG WF027 

TCL VOC Acceptable Acceptable Acceptable 99.0 Acceptable 

TCL SVOCs Acceptable Acceptable Acceptable 100 Acceptable 

Pesticides and PCBs Acceptable Acceptable Acceptable 100 Acceptable 

TAL metals and total cyanides Acceptable Acceptable Acceptable 100 Acceptable 

Groundwater Samples - Site 10 

SDG WF028 

TCL VOC Acceptable Acceptable Acceptable 99.0 Acceptable 

TCL SVOCs Acceptable Acceptable Acceptable 100 Acceptable 

Pesticides and PCBs Acceptable Acceptable Acceptable 100 Acceptable 

TAL metals and total cvanides Acceptable Acceptable Acceptable 100 Acceptable 

’ Cumulative of sampling and analytical components. 
2 Analytical component. 

Notes: All the units are expressed as the ratio of number of analytes meeting the quality control criteria to the total number 
of analytes. 

DQO = data quality objective. 
PARCC = precision, accuracy, reproducibility, completeness, and comparability. 
% = percent. 
SDG = sample delivery group. 
TCL VOC = target compound list volatile organic compound. 
TCL SVOC = target compound list semivolatile organic compound. 
PCB = polychlorinated biphenyl. 
TAL = target analyte list. 
TRPH = total recoverable oetroleum hvdrocarbons. 
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5.0 INVESTIGATIVE RESULTS 

The following sections present the results of the geophysical survey, soil gas 
survey, geological assessment, and hydrogeological assessment. In additio,n, the 
analytical results for surface soil, subsurface soil, and groundwater sampling 
events are presented. 

5.1 GEOPHYSICAL SURVEY. The geophysical survey suggested the presence of three 
geophysical anomalies indicating buried wastes at Sites 9 and 10. The survey 
identified one minor disposal area at Site 9 and one major disposal area at Site 
10. The lateral boundaries of the disposal areas at Site 10 were delineated using 
the geophysical survey results and are provided on Figure l-3 and Appendix A. 

At Site 9, two small, low amplitude anomalies were identified on the northern part 
of the site near the ponded area (Figure l-3). At Site 10, one anoma:Ly was 
interpreted to be a disposal area (approximately 1.8 acres). 

During the survey, several piles of construction debris were present at Site 10, 
and a ponded area was present on the northeastern portion of Site 9. The landfill 
disposal area shown on Figure A-l, Appendix A, was based on all three geophysical 
data sets (total magnetic field, EM conductivity, and EM inphase). 

The northern and southern edges of the landfill area also correspond to the piles 
of construction debris on the surface. Additional information on the geophysical 

rnpDIz survey is available in the RI/FS Phase IIA Technical Memorandum No. 3, Appendix A 
(ABB-ES, 1993). 

5.2 SOIL GAS SURVEY. An active soil gas survey was conducted at 56 of the 71 
proposed soil gas locations at Sites 9 and 10 (Figure 3-l). Locations not 
monitored were either inaccessible or were several grid spacings beyo,nd the 
boundaries of the geophysically identified disposal areas and beyond areas with 
no detectable soil gas. 

Site 9. Measurable concentrations of TOVCs or methane were not present in any 
of the soil gas samples collected at the site. This suggests that landfilled 
materials, if present, are not generating measurable concentrations of organic 
vapors. 

Site 10. TOVCs were detected in soil gas samples from seven locations at Site 
10. Table 5-l presents the results of the soil gas survey at Site 10. TOVC 
concentrations ranged from 0 ppm to greater than 5,000 parts per million (ppm); 
however, methane was detected at all locations with measurable TOVC concentra- 
tions. Methane concentrations ranged from 0 ppm to greater than 5,000 ppm. The 
net VOC concentrations ranged from 0 ppm to 1,500 ppm, and the percent methane 
ranged from 0 to 100 percent as shown in Table 5-l. Duplicate sample results 
showed both spatial and temporal variability in soil gas concentrations within 
a lo-foot radius of the grid sample point. 

r”“- Methane and 0, presence in certain locations at Site 10 may indicate that both 
aerobic and anaerobic decomposition of buried organic waste are simultaneously 

' occurring. 
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Table 5-1 
Summary of Detected Concentrations for Active Soil Gas Survey at Site 10 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton. Florida 

Sample Depth Total VOC Methane 
Location’ (feet) (w-d Wm) 

Net VOC 
[TOVC - Methane] 

W-N 

%Methane 
(percent) 

12 

12D 

13 

13D 

18 

18D 

19 

20 

21 

68 

1.5 1,400 700 700 50 

3.0 >5,000 > 5,000 0 100 

1.5 >5,000 > 5,000 0 100 

3.0 150 125 25 83 

1.5 2,700 2,700 0 100 

3.0 >5,000 >5,000 0 100 

1.5 >5,000 > 5,000 0 100 

3.0 >5,000 > 5,000 0 100 

1.5 0 0 0 0 

3.0 2,500 1,000 1,500 40 

1.5 5 2 3 40 

3.0 > 5,000 > 5,000 0 100 

1.5 1,000 1,000 0 100 

3.0 1,000 1,000 0 100 

1.5 60 60 0 100 

3.0 600 550 50 92 

1.5 850 0 850 0 

3.0 5 5 0 100 

1.5 400 400 0 100 

3.0 1,000 500 500 50 

’ See Figure 3-l for sample locations. 

Notes: VOC = volatile organic compound. 
ppm = parts per million. 
TOVC = total organic vapor concentration. 
% = percent. 
> = greater than. 
D = duplicate sample collected. 
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.- 
Locations with measurable soil gas at Site 10 were all within the larger disposal 
area except for sample location 18, which is approximately 30 feet south of the 
edge of the disposal area (Figures 3-l and 3-2). Evidence of off-site migration 
of soil gas was not encountered at Site 10. 

The methane and 0, concentrations detected at Site 10 were compared to gas control 
guidance concentrations statedin FDEP 62-701: SolidWaste Management Facilities. 
None of the concentrations detected at Site 10 exceeded guidance concentrations 
that require a landfill gas control system. 

5.3 GEOLOGIC ASSESSMENT. Surface soils were generally described as yellow to 
orange (fine- to very fine-grained) clayey sand or light tan (fine to very fine- 
grained) silty sand (HLA, 1998). The shallow subsurface soil (2 to 7 feet bls) 
tended to be brown to red in color with interbedded sand silt and clay ILayers 
(ABB-ES, 1995a). 

The lithology of subsurface consists predominantly of yellow, red, andbrown silt 
and sand (fine- to medium-grained) overlying well-graded sands. At Site 10, the 
interbedded sand-silt-clay layer overlays a 15- to 20-foot-thick layer of silty 
sand. Stringers of clay and poorly graded sands were common throughout the area. 
Detailed descriptions can be found in the boring and monitoring well logs 
presented in the RI Phase IIA Technical Memorandum No. 2 (ABB-ES, 1995a). A 
general discussion of the geology at NAS Whiting Field is presented in Subsection 
1.4.5 of the GIR (HLA, 1998). The monitoring well boring logs for Sites 9 and 
10 are presented in Appendix E of this report. 

,- 

5.4 HYDROGEOLOGICASSESSMENT. Thehydrogeologic assessment includeddetermining 
horizontalandverticalhydraulic gradients, hydraulic conductivities, and seepage 
velocities. The hydrogeologic assessment results are used to characterize the 
transport of chemicals of potential concern (CPCs) from the site by groundwater 
flow. Contaminant fate and transport for CPCs at Sites 9 and 10 is presented in 
Section 8.0 of this report. 

Groundwater Flow Direction. Table 5-2 summarizes the results of the water-level 
measurements for the Southeast Disposal Area (Sites 9 and 10 and adjacent Sites 
11, 12, 13, and 14) during the RI field program. Two potentiometric surface maps 
were generated from the water-level measurement events, which indicate a 
groundwater flow direction to the southeast at Sites 9 and 10. Figure 5-l 
illustrates the potentiometric surface for the February 1994 monitoring 'event, 
and Figure 5-2 illustrates the potentiometric surface for the November 1996 
monitoring event. Both figures suggest that groundwater flow patterns are similar 
over time. 

Three intermediate depth wells (WHF-11-1, WHF-13-1, and WHF-14-l) were completed 
at depths generally 10 to 30 feet deeper than the shallow zone monitoring wells 
(Table 3-l). Data from these three wells suggest a groundwater flow pattern to 
the southeast, similar to the flow pattern for the shallow water table zone. 
Facilitywide water table elevation data are provided in Appendix D of the GIR 
(HLA, 1998). 
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Table 5-2 
Summary of Water-Level Elevations 

Remedial investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

I 

Monitoring Well TOC 
Well Elevation 

Designation b-4 

Well Depth 
(ft BTOC) 

September 30 and 
October 1, 1993 

Water Level Water Level 
(ft BTOC) (ft msl) 

February 8 and 9, 1994 

Water Level Water Level 
(ft BTOC) (ft msl) 

Southeast Disposal Area 

Site 9, Waste Fuel Disposal Pit 

WHF-Q-l 146.55 118.40 

WHF-9-2 161.07 124.35 

WHF-9-3s 150.85 108.24 

Site 10, Southeast Open Disposal Area (A) 

WHF-10-l 146.73 118.20 

WHF-10-2 150.75 113.14 

Site 11, Southeast Open Disposal Area (B) 

WHF-1 l-l 124.86 128.40 

WHF-11-1s 116.65 54.40 

WHF-1 l-2 148.12 125.84 

WHF-1 l-3 1 17.19 73.16 

WHF-11-4s 129.43 76.00 

WHF-1 l-4D 129.28 106.00 

Site 12, Tetraethyl Lead Disposal Area 

WHF-12-1 136.40 113.40 

Site 13, Sanitary Landfill 

WHF-13-l 102.66 122.90 

WHF-13-I S 108.97 61.30 

WHF-13-11 -- -_ 

WHF-13-2s 102.86 72.41 

Site 14, Short-Term Sanitary Landfill 

WHF-14-1 139.69 153.20 

WHF-14-2 145.80 118.30 

86.72 59.83 89.34 57.21 

100.03 61.04 102.69 58.38 

90.78 60.07 93.35 57.50 

88.12 58.61 90.62 56.11 

92.04 58.71 94.58 56.17 

51.08 73.78 63.42 61.44 

45.50 71.15 45.99 70.66 

93.50 54.62 95.93 52.19 

61.91 55.28 64.22 52.97 

-- __ __ __ 

-- __ -- -- 

80.20 56.20 82.68 53.72 

50.62 52.04 52.90 49.76 

55.25 53.72 57.59 51.38 

-_ __ -- -- 

51.61 51.25 53.85 49.01 

88.49 51.20 90.79 48.90 

95.15 50.65 97.45 48.35 

1 See notes at end of table. I 
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Monitoring Well TOC 

Well Elevation 
Well Depth 
(ft BTOC) 

Designation 0-N 

Southeast Disposal Area 

Site 9, Waste Fuel Disposal Pit 

WHF-9-1 146.55 118.40 

WHF-9-2 161.07 124.36 

WHF-9-3s 150.85 108.24 

Site 10, Southeast Open Disposal Area (A) 

WHF-10-1 146.73 118.20 

WHF-10-2 150.75 113.14 

Site 11, Southeast Open Disposal Area (B) 

WHF-1 l-l 124.86 128.40 

WHF-1 l-l S 116.65 54.40 

WHF-11-2 148.12 125.84 

WHF-1 l-3 117.19 73.16 

WHF-11-4s 129.43 76.00 

WHF-1 l-4D 129.28 106.00 

Site 12. Tetraethyl Lead Disposal Area 

WHF-12-I 136.40 113.40 

Site 13. Sanitarv Landfill 

WHF-13-1 102.66 122.90 

WHF-13-1s 108.97 61.30 

WHF-13-l I _- _- 

WHF-13-2s 102.86 72.41 

Site 14, Short-Term Sanitary Landfill 

WHF-14-1 139.69 153.20 

WHF-14-2 145.80 118.30 

See notes at end of table. 

Table 5-2 (Continued) 
Summary of Water-Level Elevations 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

June 22 to 24, 1994 

Water Level Water Level 
(ft BTOC) (ft msl) 

88.19 58.36 

101.95 59.12 

92.28 58.57 

89.60 57.13 

93.62 57.13 

62.23 62.63 

44.63 72.02 

94.97 53.15 

63.08 54.11 

__ -- 

_- __ 

81.67 54.73 

51.89 50.77 

56.45 52.52 

-_ -_ 

52.93 49.93 

90.12 49.57 

96.86 48.94 

October 10 to 13, 1994 

Water Level Water Level 
(ft BTOC) (ft msl) 

82.20 64.35 

95.49 65.58 

86.16 64.69 

83.46 63.28 

113.02 37.73 

66.37 68.49 

43.56 73.09 

88.79 59.33 

57.16 60.03 

-_ _- 

_- __ 

75.41 60.99 

46.00 56.66 

50.29 58.68 

-- __ 

47.00 55.86 

83.88 55.81 

90.56 55.24 
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Table 5-2 (Continued) 
Summary of Water-Level Elevations 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Monitoring Well TOG 

Well Elevation 
Well Depth 

Designation (msl) 
(ft BTOC) 

Southeast Disposal Area 

Site 9, Waste Fuel Disposal Pit 

WHF-9-1 146.55 118.40 

WHF-9-2 161.07 124.35 

WHF-9-3s 150.85 108.24 

Site 10, Southeast Open Disposal Area (A) 

WHF-10-l 146.73 118.20 

WHF-10-2 150.75 113.14 

Site 11, Southeast Open Disposal Area (B) 

WHF-1 l-l 124.86 128.40 

WHF-11-1s 116.65 54.40 

WHF-11-2 148.12 125.84 

WHF-1 l-3 117.19 73.16 

WHF-11-4s 129.43 76.00 

WHF-1 l-4D 129.28 106.00 

Site 12, Tetraethvl Lead Disposal Area 

WHF-12-1 136.40 113.40 

Site 13, Sanitary Landfill 

WHF-13-l 102.66 122.90 

WHF-13-1s 108.97 61.30 

WHF-13-l I __ __ 

WHF-13-2s 102.86 72.41 

Site 14, Short-Term Sanitary Landfill 

WHF-14-1 139.69 153.20 

WHF-14-2 145.80 118.30 

See notes at end of table. 

January 10 to 13, 1995 

Water Level Water Level 
(ft BTOC) (ft msl) 

82.82 63.73 

95.99 65.08 

86.73 64.12 

83.97 62.76 

88.00 62.75 

57.17 67.69 

44.57 72.08 

89.22 58.90 

57.97 59.22 

__ -- 

_- 

76.06 60.34 

46.73 55.93 

51.18 57.79 

-- _- 

47.66 55.20 

84.30 55.39 

90.93 54.87 

April 19 and 20, 1995 

Water Level Water Level 
(ft BTOC) (ft msl) 

82.73 63.82 

96.14 64.93 

86.80 64.05 

84.12 62.61 

88.10 62.65 

56.92 67.94 

44.03 72.62 

89.56 58.56 

57.74 59.45 

-_ _- 

__ -- 

76.22 60.18 

46.61 56.05 

51.02 57.95 

-- -- 

47.64 55.22 

84.67 55.02 

91.41 54.39 

.- 
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Table 5-2 (Continued) 
Summary of Water-Level Elevations 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, florida 

Monitoring Well TOC 

Well Elevation 
Well Depth 

Designation 0-W 
(ft BTOC) 

Southeast Disposal Area 

Site 9, Waste Fuel Disposal Pit 

WHF-9-1 146.55 118.40 

WHF-9-2 161.07 124.35 

WHF-9-3s 150.85 108.24 

Site 10, Southeast Open Disposal Area (A] 

WHF-10-l 146.73 118.20 

WHF-IO-2 150.75 113.14 

Site 11, Southeast Open Disposal Area (B) 

WHF-1 l-l 124.86 128.40 

WHF-11-1s 116.65 54.40 

WHF-11-2 148.12 125.84 

WHF-1 l-3 117.19 73.16 

WHF-11-4s 129.43 76.00 

WHF-1 l-4D 129.28 106.90 

Site 12, Tetraethyl Lead Disposal Area 

WHF-12-1 136.40 113.40 

Site 13, Sanitary Landfill 

WHF-13-1 102.66 122.90 

WHF-13-1 S 108.97 61.30 

WHF-13-l I -- -_ 

WHF-13-2s 102.86 72.41 

Site 14, Short-Term Sanitary Landfill 

WHF-14-l 139.69 153.20 

WHF-14-2 145.80 118.30 

See notes at end of table. 

July 28 and 29, 1995 October 12 to 14, 1995 

Water Level Water Level Water Level Water Level 
(ft BTOC) (f-t msl) (ft BTOC) (ft msl) 

82.01 6454 82.27 64.28 

95.15 65.92 95.35 65.72 

85.90 64.95 86.14 64.71 

83.22 63.51 83.62 63.11 

87.15 63.60 87.55 63.20 

56.49 68.37 56.96 67.90 

44.41 72.24 44.18 72.47 

88.73 59.39 89.45 58.67 

57.31 59.88 57.81 59.38 

-- _- 

-- -- -_ 

75.38 61.02 75.99 60.41 

46.19 56.47 46.93 55.73 

50.62 58.35 51.34 57.63 

__ -- -- -- 

46.09 56.77 47.98 54.88 

83.90 55.79 84.84 54.85 

90.55 55.25 91.55 54.25 
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Table 5-2 (Continued) 
Summary of Water-Level Elevations 

Remedial investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Monitoring Well TOC January 19 and 20, 1996 April 25 to 27, 1996 

Well Elevation 
Well Depth * 

Designation (msl) 
(ft BTOC) Water Level Water Level Water Level Water Level 

(ft BTOC) (fi msl) (ft BTOC) (ft msl) 

Southeast Disposal Area 

Site 9, Waste Fuel Disposal Pit 

WHF-9-1 146.55 118.40 76.91 69.64 75.99 70.56 

WHF-9-2 161.07 124.35 90.03 71.04 89.13 71.94 

WHF-9-3s 150.85 108.24 80.78 70.07 79.96 70.89 

Site 10, Southeast Open Disposal Area (A) 

WHF-10-l 146.73 118.20 78.33 68.40 77.49 69.24 

WHF-10-2 150.75 113.14 82.25 68.50 81.44 69.31 

Site 11, Southeast Open Disposal Area (B) 

WHF-1 l-l 124.86 128.40 51.85 73.01 50.82 74.04 

WHF-11-1s 116.65 54.40 43.26 73.39 43.35 73.30 

WHF-1 l-2 148.12 125.84 84.03 64.09 83.53 64.59 

WHF-1 l-3 117.19 73.16 52.69 64.50 51.68 65.51 
WHF-1 l-45 129.43 76.00 __ _- -- __ 

WHF-1 l-4D 129.28 106.00 __ _- -- __ 

Site 12, Tetraethyl Lead Disposal Area 

WHF-12-1 136.40 113.40 70.61 65.79 69.90 66.50 

Site 13, Sanitary Landfill 

WHF-13-1 102.66 122.90 41.87 60.79 41.14 57.48 

WHF-13-1s 108.97 61.30 45.92 63.05 45.18 63.79 

WHF-13-11 -_ __ _- -_ -- 

WHF-13-2s 102.86 72.41 42.91 59.95 42.26 60.60 

Site 14, Short-Term Sanitary Landfill 

WHF-14-1 139.69 153.20 79.60 60.09 79.14 60.55 

WHF-14-2 145.80 118.30 86.30 59.50 85.90 59.90 

See notes at end of table. 

WhFSS&lO.RI 

PMW.01.99 5-a 



Table 5-2 (Continued) 
Summary of Water-Level Elevations 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Monitoring Well TOC 
Well Elevation 

Designation (msl) 

Southeast Disposal Area 

Well Depth 
(ft BTOC) 

July 25 to 27, 1996 November 7 to 9, 1996 

Water Level Water Level Water Level Water Level 
(ft BTOC) (ft msl) (f-I BTOC) (ft msl) 

Site 9, Waste Fuel Disposal Pit 

WHF-9-1 146.55 118.40 77.40 69.11 80.95 65.70 

WH F-9-2 161.07 124.35 

WHF-9-3s 150.85 108.24 

Site 10, Southeast Open Disposal Area (A) 

WHF-10-l 146.73 118.20 

WHF-10-2 150.75 113.14 

Site 11, Southeast Open Disposal Area (B) 

WHF-1 l-l 124.86 128.40 

WHF-11-1s 116.65 54.40 

WHF-11-2 148.12 125.84 

WHF-1 l-3 117.19 73.16 

WHF-11-4s 129.43 76.00 

WHF-1 l-4D 129.28 106.00 

Site 12, Tetraethvl Lead Disposal Area 

WHF-12-l 136.40 113.40 

Site 13, Sanitary Landfill 

WHF-13-1 102.66 122.90 

WHF-13-1s 108.97 61.30 

WHF-13-1 I __ -- 

WHF-13-2s 102.86 72.41 

Site 14, Short-Term Sanitary Landfill 

WHF-14-1 139.69 153.20 

WHF-14-2 145.80 118.30 

See notes at end of table. 

90.27 70.80 93.61 67.46 

81.30 69.55 84.67 66.18 

78.82 67.91 82.18 64.55 

82.66 68.09 86.02 64.73 

52.98 71.88 56.17 68.69 

44.43 72.22 45.25 71.40 

84.58 63.54 88.01 60.11 

53.78 63.41 57.03 60.16 

__ -- 67.81 61.62 

64.20 65.08 68.04 61.24 

71.37 65.03 74.75 61.65 

42.84 55.55 46.17 52.18 

47.11 61.86 50.48 58.49 

__ -_ 51.45 __ 

43.88 58.98 47.13 55.73 

80.19 59.50 63.65 76.04 

86.83 58.97 90.33 55.47 
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Table 5-2 (Continued) 
Summary of Water-Level Elevations 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Monitoring Well TOC January 16 to 18, 1997 

Well Elevation 
Well Depth * 
(ft BTOC) Water Level Water Level 

Designation WI) (ft BTOC) (fi msl) 

Southeast Disposal Area 

Site 9, Waste Fuel Disposal Pit 

WHF-9-1 146.55 118.40 83.07 63.48 

WHF-9-2 161.07 124.35 96.01 65.06 

WHF-9-3s 150.85 108.24 87.01 63.84 

Site 10, Southeast Open Disposal Area (A) 

WHF-10-l 146.73 118.20 84.50 62.23 

WHF-1 O-2 150.75 113.14 88.38 62.37 

Site 11, Southeast Open Disposal Area (B) 

WHF-1 l-l 124.86 128.40 58.24 66.47 

WHF-1 l-l S 116.65 54.40 45.71 70.94 

WHF-1 l-2 148.12 125.84 90.29 57.83 

WHF-11-3 117.19 73.16 59.10 58.09 

WHF-11-4s 129.43 76.00 70.07 59.36 

WHF-11-4D 129.28 106.00 69.72 59.56 

Site 12, Tetraethyl Lead Disposal Area 

WHF-12-1 136.40 113.40 77.02 59.38 

WHF-12-2 135.56 85.00 76.11 59.45 

Site 13, Sanitary Landfill 

WHF-13-1 102.66 122.90 48.38 54.28 

WHF-13-1s 108.97 61.30 52.27 56.70 

WHF-13-1 I 109.17 91 .oo 52.20 56.97 

WHF-13-2s 102.86 72.41 49.10 53.76 

WHF-13-3s 81.44 42.00 __ __ 

WHF-13-4s 80.37 42.00 __ _- 

Site 14> Short-Term Sanitary Landfill 

WHF-14-1 139.69 153.20 85.85 53.84 

WHF-14-2 145.80 118.30 92.55 53.25 

Notes: TOC = top of casing. 
msl = mean sea level. 
ft BTOC = feet below top of casing. 
ft msl = feet above mean sea level. 
-- = no water level was recorded for this round of sampling. 

August 7 to 9, 1997 

Water Level Water Level 
(ft BTOC) (ft msl) 

84.69 61.86 

97.88 63.19 

88.69 62.16 

86.16 60.57 

90.08 60.67 

59.28 65.43 

44.83 71.82 

92.20 55.92 

60.13 57.06 

71.19 58.24 

71.16 58.12 

78.42 57.98 

79.54 56.02 

49.41 53.25 

53.55 55.42 

53.63 55.54 

50.14 52.72 

28.26 53.18 

31.35 49.02 

87.11 52.58 

93.83 52.17 
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Horizontal Hydraulic Gradients. Table 5-3 provides a summary of the horizontal 
hydraulic gradients calculated for the Southeast Disposal Area sites during the 
RI field program. The horizontal hydraulic gradients in the area ranged from 
.0021 feet per foot (ft/ft) to 0.0036 ft/ft. The average horizontal hydraulic 
gradient ranged from 0.0026 ft/ft for the February 1994 monitoring event to 0.0033 
ft/ft for the April 1996 monitoring event. The overall average horizontal 
hydraulic gradient for all measured events from 1993 through 1997 was 0.0030 
ft/ft. Two anomalous water-level measurements were excluded from the above 
averages due to potential data errors. These exclusions were monitoringwell WHF- 
10-2 for October 1994 and monitoring well WHF-14-2 for November 1996. 

Vertical Hydraulic Gradients. Table 5-4 presents a summary of the vertical 
hydraulic gradients calculated for the Southeast Disposal Area sites during the 
RI field program. Because of the limited number of intermediate monitoring well 
clusters, the verticalhydraulic gradients were CalculatedusingWHF-14-landWHF- 
14-2 during Phase IIA and IIB. With the installation of two additional well 
clusters during Phase IIB at Site 11 (WHF-ll-4S/WHF-ll-4D) and Site 13 (WHF-13- 
lS/WHF-13-lI), vertical hydraulic gradients were also calculated at these sites 
using November 1996, January 1997, and August 1997 data. 

A downward vertical gradient of 0.024 ft/ftwas measured at both Site 11 and Site 
13 during the November 1996 event and at Site 11 during the August 1997 event. 
The downward gradient is in contrast to the consistently upward gradient measured 
during the remaining events. 

The vertical hydraulic gradient for monitoring wells WHF-14-l and WHF-14-2 ranged 
from 0.0127 ft/ft (January 1995) to 0.0158 ft/ft (November 1996). All vertical 
hydraulic gradients for this well cluster were determined to be in an upward 
direction, which suggests that the southeast area may be considered a discharge 
zone for groundwater. 

Hydraulic Conductivity and Seepage Velocity. Slug tests were conducted at five 
shallow monitoring wells in the Southeast Disposal Area during the RI. Table 5-5 
summarizes the hydraulic conductivity values and geometric mean calculated for 
monitoring wells in the Southeast Disposal Area. As shown in Table 5-5, all slug 
test trials on monitoring well WHF-11-2 were rejected because data were extremely 
varied and unpredictable. In addition, hydraulic conductivity data from 
monitoring well WHF-10-2 were rejected because they exceeded the 20 percent 
variance criteria in the data validation procedure. The validation of hydraulic 
conductivity data is presented in Section 2.3 in Table 2-2 of Technical Memoran'dum 
No. 4, Hydrogeologic Assessment, January 1995 (ABB-ES, 1995~). 

Average hydraulic conductivity values for individualmonitoringwells ranged from 
4.73 feet per day (ft/day) (1.67x10m3 centimeters per second [cm/set]) forWH:F-11-3 
to 14.55 ft/day (5.13~10~~ cm/set) for WHF-13-2s. Monitoring wells selected from 
the Southeast Disposal Areawere screenedwithinwell-graded to poorly graded sand 
between 27 to 59 feet above mean sea level (msl). The geometric mean for the 
hydraulic conductivity data of monitoring wells in the area was 8.38 ft/day 
(2.96~10~~ cm/set) as shown in Table 5-5. 

Seepage Velocity. The seepage velocity was calculated by multiplying the 
..+Y hydraulic conductivity (K) by the hydraulic gradient and dividing by the effective 

porosity (n). Table 5-6 summarizes the average linear pore water velocity (i.e., 
' seepage velocity) for the water table zone of the sand-and-gravel aquifer for 
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Table 5-3 
Summary of Horizontal Hydraulic Gradients 

Remedial investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Well 
Distance 

Designation 
Between Wells 

(feet) 

Southeast Disposal Area 

WHF-9-3s 526 

WHF-10-2 

WHF-9-l 460 

WHF-10-l 

WHF-9-2 842 

WHF-1 O-2 

WHF-1 l-3 1,381 

WHF-13-2 

WHF-11-2 1,123 

WHF-14-l 

WHF-9-2 3,547 

WHF-14-2 

September 30 to October 1, 1993 

Water Level 
Horizontal 

M-W 
Gradient 

wf4 

60.07 0.0026 

58.71 

59.83 0.0027 

58.61 

61.04 0.0028 

58.71 

55.28 0.0029 

51.25 

54.62 0.0031 

51.20 

61.04 0.0029 

50.65 

Averaoe Gradient 0.0028 

February 8 and 9, 1994 

Water Level 
Horizontal 
Gradient 

0-W 
wfu 

57.50 _- 

56.17 

57.21 _- 

56.11 

58.38 -- 

56.17 

52.97 __ 

49.01 

52.19 _- 

48.90 

58.38 -- 

48.35 

-- 

r See notes at end of table. I 

-- 

5-14 



Table 5-3 (Continued) 
Summary of Horizontal Hydraulic Gradients 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

June 22 to 24, 1994 October 10 to 13, 1994 

Well 
Distance 

Designation 
Between Wells 

Water Level 
Horizontal 

(feet) Gradient 
Water Level 

Horizontal 

WI) 
W) 0-4 

Gradient 

ww 

Southeast Disposal Area 

WHF-9-3s 526 58.57 0.0027 64.69 -- 

WHF-10-2 57.13 37.73 

WHF-9-l 460 58.36 0.0027 64.35 0.0023 

WHF-10-l 57.13 63.28 

WHF-9-2 a42 59.12 0.0024 65.58 -- 

WHF-1 O-2 57.13 37.73 

WHF-1 l-3 I ,381 54.11 0.0030 60.03 0.0030 

WHF-13-2 49.93 55.86 

WHF-1 l-2 1,123 53.15 0.0032 59.33 0.0031 

WHF-14-l 49.57 55.81 

WHF-9-2 3,547 59.12 0.0029 65.58 0.0029 

WHF-14-2 48.94 55.24 

Average Gradient 0.0029 0.0028 

See notes at end of table. 

WhFSS&lO.RI 

PMW.01 .SS 5-15 



Table 5-3 (Continued) 
Summary of Horizontal Hydraulic Gradients 

-. 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

January 10 to 13, 1995 April 19 and 20, 1995 

Well 
Distance 

Designation 
Between Wells 

Water Level 
Horizontal 
Gradient 

Water Level 
Horizontal 

(feet) 
(msl) 

Gradient 

vv~) 
hsl) 

VW) 

Southeast Disposal Area 

WHF-9-3s 526 64.12 0.0026 64.05 0.0027 

WHF-10-2 62.75 62.65 

WHF-9-1 460 63.73 0.0021 63.82 0.0026 

WHF-10-1 62.76 62.61 

WHF-9-2 842 65.08 0.0028 64.93 0.0027 

WHF-10-2 62.75 62.65 

WHF-11-3 i ,381 59.22 0.0029 59.45 0.0031 

1 WHF-13-2 55.20 55.22 

WHF-11-2 1,123 58.90 0.0031 58.56 0.0032 

WHF-14-l 55.39 55.02 

WHF-9-2 3,547 65.08 0.0029 64.93 0.0030 

WHF-14-2 54.87 54.39 
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Table 5-3 (Continued) 
Summary of Horizontal Hydraulic Gradients 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Well 
Designation 

Distance 
Between Wells 

(feet) 

July 28 and 29, 1995 October 12 to 14, 1995 

Water Level 
Horizontal 
Gradient 

Water Level 
Horizontal 

0-N 
Gradient 

Wfi) 
(msl) 

(ft/W 

Southeast Disposal Area 

WHF-9-3s 526 

WHF-1 O-2 

WHF-9-1 460 

WHF-10-l 

WHF-9-2 842 

WHF-1 O-2 

WHF-1 l-3 I ,381 

WHF-13-2 

WHF-1 l-2 1,123 

WHF-14-1 

WHF-9-2 3,547 

WHF-14-2 

See notes at end of table. 

64.95 0.0026 64.71 0.0029 

63.60 63.20 

64.54 0.0022 64.28 0.0025 

63.51 63.11 

65.92 0.0028 65.72 0.0030 

63.60 63.20 

59.88 0.0023 59.38 0.0033 

56.77 54.88 

59.39 0.0032 58.67 0.0034 

55.79 54.85 

65.92 0.0030 65.72 0.0032 

55.25 54.25 

Average Gradient 0.0027 0.0031 
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Table 5-3 (Continued) 
Summary of Horizontal Hydraulic Gradients 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

January 19 and 20, 1996 April 25 to 27, 1996 

Well 
Distance 

Designation 
Between Wells Water Level 

Horizontal 
Gradient 

Water Level 
Horizontal 

(feet) 
b-4 

Gradient 

wfv 
0-W 

ww 

Southeast Disposal Area 

WHF-9-3s 526 70.07 0.0030 70.89 0.0030 

WHF-10-2 68.50 69.31 

WHF-9-l 460 69.64 0.0027 70.56 0.0029 

WHF-10-1 68.40 69.24 

WHF-9-2 842 71.04 0.0030 71.94 0.0031 

WHF-1 O-2 68.50 69.31 

WHF-11-3 1,381 64.50 0.0033 65.51 0.0036 

WHF-13-2 59.95 60.60 

WHF-1 l-2 1,123 64.09 0.0036 64.59 0.0036 

WHF-14-1 60.09 60.55 

WHF-9-2 3.547 71.04 0.0033 71.94 0.0034 

WHF-14-2 59.50 59.90 

Average Gradient 0.0032 0.0033 

See notes at end of table. 
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Table 5-3 (Continued) 
Summary of Horizontal Hydraulic Gradients 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Well 
Distance 

Designation 
Between Wells 

(feet) 

Southeast Disposal Area 

WHF-9-3s 526 

WHF-10-2 

WHF-9-l 460 

WHF-1 O-l 

WHF-9-2 842 

WHF-1 O-2 

WHF-11-3 1,381 

WHF-13-2 

WHF-11-2 1,123 

WHF-14-1 

WHF-9-2 3.547 

WHF-14-2 

See notes at end of table. 

July 25 to 27, 1996 November 7 to 9, 1996 

Water Level 
Horizontal 

Water Level 
Horizontal 

@=I) 
Gradient Gradient 

(fm 
WI) 

VW) 

69.55 0.0028 66.18 0.0028 

68.09 64.73 

69.11 0.0026 65.70 0.0025 

67.91 64.55 

70.80 0.0032 67.46 0.0032 

68.09 64.73 

63.41 0.0032 60.16 0.0032 

58.98 55.73 

63.54 0.0036 60.11 -_ 

59.50 76.04 

70.80 0.0033 67.46 0.0034 

58.97 55.47 

Average Gradient 0.0031 0.0030 
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Table 5-3 (Continued) 
Summary of Horizontal Hydraulic Gradients 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Well 
Distance 

Designation 
Between Wells 

(feet) 

Southeast Disposal Area 

WHF-9-3s 526 

WHF-10-2 

WHF-9-1 460 

WHF-1 O-l 

WHF-9-2 842 

WHF-10-2 

WHF-11-3 1,381 

WHF-13-2 

WHF-1 l-2 1,123 

WHF-14-l 

WHF-9-2 3,547 

WHF-14-2 

Notes: msl = mean sea level. 
ft/ft = feet per foot. 
-_ = no data. 

January 16 to 18, 1997 August 7 to 9, 1997 

Water Level 
Horizontal 

Water Level 
Horizontal 

0-W 
Gradient Gradient 

ww 
(msl) 

(fw) 

63.84 0.0028 62.16 0.0028 

62.37 60.67 

63.48 0.0027 61.86 0.0028 

62.23 60.57 

65.06 0.0032 63.19 0.0030 

62.37 60.67 

58.04 0.0031 57.06 0.0031 

53.76 52.72 

57.83 0.0036 55.92 0.0036 

53.84 52.58 

65.06 0.0033 63.19 0.0031 

53.25 52.17 

Average Gradient 0.0031 0.0031 
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Table 5-4 
Summary of Vertical Hydraulic Gradients 

Southeast Disposal Area 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Bottom of 
Well Number Well Elevation 

(msl) 

September 30 and October 1, 1993 

WHF-14-2 27.5 

WHF-14-1 -13.51 

February 8 and 9, 1994 

WHF-14-2 27.5 

WHF-14-1 -13.51 

June 22 to 24, 1994 

WHF-14-2 27.5 

WHF-14-1 -13.51 

October 10 to 13, 1994 

WHF-14-2 27.5 

WHF-14-l -13.51 

January 10 to 13, 1995 

WHF-14-2 27.5 

WHF-14-l -13.51 

April 19 and 20, 1995 

WHF-14-2 27.5 

WHF-14-1 -13.51 

July 28 and 29, 1995 

WHF-14-2 27.5 

WHF-14-1 -13.51 

October 12 and 14, 1995 

WHF-14-2 27.5 

WHF-14-1 -13.51 

January 19 and 29, 1996 

WHF-14-2 27.5 

WHF-14-l -13.51 

See notes at end of table. 

Vertical Distance 
Between Well 

Screens 
(feet) 

41.01 

41 .Ol 

41 .Ol 

41 .Ol 

41 .Ol 

41 .Ol 

41 .Ol 

41 .Ol 

41.01 

Groundwater 
Elevation 

(msl) 

50.65 

51.20 

48.35 

48.90 

48.94 

49.57 

55.24 

55.81 

54.87 

55.39 

54.39 

55.02 

55.25 

55.79 

54.25 

54.85 

59.50 

60.09 

Vertical Gradient Vertical Flow 

VW) Direction 

0.0134 Upward 

0.0134 Upward 

0.0154 Upward 

0.0139 Upward 

0.0127 Upward 

0.0154 Upward 

NC NC 

0.0146 Upward 

0.0144 Upward 
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Table 5-4 (Continued) 
Summary of Vertical Hydraulic Gradients 

Southeast Disposal Area 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Bottom of 
Vertical Distance 

Groundwater 
Well Number Well Elevation 

Between Well 

0-W 
Screens 

Elevation 

(feet) O-4 

April 25 to 27, 1996 

WHF-14-2 27.5 41.01 59.90 

WHF-14-1 -13.51 60.55 

July 25 to 27, 1996 

WHF-14-2 27.5 41 .Ol 58.97 

WHF-14-1 -13.51 59.50 

November 7 to 9, 1996 

WHF-14-2 27.5 41.01 55.47 

WHF-14-1 -13.51 76.04 

WHF-13-1s 47.67 29.5 58.49 

WHF-13-11 18.17 57.72 

WHF-11-4s 50.43 30.49 61.62 

WHF-1 l-4D 19.94 60.90 

January 16 and 18, 1997 

WHF-14-2 27.5 41 .Ol 53.25 

WHF-14-1 -13.51 53.84 

WHF-13-1s 47.67 29.5 56.70 

WHF-13-1 I 18.17 56.97 

WHF-11-4s 50.43 30.49 59.36 

WHF-1 l-4D 19.94 59.56 

August 7 to 9, 1997 

WHF-14-2 27.5 41.01 52.17 

WHF-14-1 -13.51 52.58 

WHF-13-1s 47.67 29.5 55.42 

WHF-13-11 18.17 55.54 

WHF-1 l-4SZ 50.43 30.49 58.24 

WHF-l l-4D 19.94 58.12 

Notes: msl = mean sea level. 
ft/ft = feet per foot. 
NC = not calculated due to interoreted measurement error. 

Vertical Gradient Vertical Flow 

vm Direction 

0.0158 Upward 

0.0129 Upward 

NC NC 

0.0261 Downward 

0.0126 Downward 

0.0144 Upward 

0.0092 Upward 

0.0066 Upward 

0.010 Upward 

0.0041 Upward 

0.0039 Downward 

- 
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Table 5-5 
Summary of Hydraulic Conductivity (K) Data from Slug Tests 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Well Number 
Range of K Number of Usable 

(ftldav) Runs 
Average K 

(ft/min) 
Average K 

VW4 

Average K 
(cm/set) 

Southeast Disposal Area 

Site 10, Southeast Open Disposal Area (A) 

WHF-10-2 R 

Site 11, Southeast Open Disposal Area (B) 

WHF-11-2 R 

WHF-1 l-3 4.41 to 5.23 

Site 13, Sanitary Landfill 

WHF-13-2s 13.23 to 15.51 

Site 14, Short-Term Sanitary Landfill 

WHF-14-2 8.53 to 8.57 

Notes: Average is the arithmetic average. 

ft/day = feet per day. 
ft/min = feet per minute. 

R R R R 

R R R R 

3 0.0033 4.73 1.67~10.~ 

6 0.0101 14.55 5.13 x lo9 

2 0.0059 8.55 3.02 x 1 O‘3 

Geometric Mean 8.38 2.96 x 1 o.3 

cm/set = centimeters per second. 
R = data rejected. 
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Table 56 
Summary of Seepage Velocities 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Investigation 
Area 

Sites 
Monitoring 
Well Pair 

Horizontal’ 
Gradient 

wft) 
VV~ay) 

Effective 
Seepage 

Porosity (n) 
Velocity 

WW 

Southeast Disposal Area 11 and 13 WHF-11-3 and WHF-13-2 0.0029 ‘9.65 0.35 0.079 

9, 10, 11, WHF-9-2 and WHF-14-2 0.0029 38.37 0.35 0.069 
13, and 14 

Arithmetic average 0.074 

’ Horizontal gradients are based on groundwater measurements from September 1993 through November 1996. 
’ The K is averaged where values are available for both wells in the well pair. 
3 Geometric mean for the area. 

Notes: f-t/t = feet per foot. 
K = hydraulic conductivity (f-t/day). 
ft/day = feet per day. 

sites in the Southeast Disposal Area. The calculations are based on an assumed 
effective porosity (n) of 0.35 for the site soil. The effective porosity (n) 
value represents silty through poorly graded sands (Fetter, 1988). Seepage 
velocities ranged from 0.069 ft/day at Sites-g, 10, 11, 13, and 14 to 0.079 ft/day 
at Sites 11 and 13. The average seepage velocity for the Southeast Disposal Area 
sites was 0.074 ft/day (27 feet per year [ft/yr]). * 

5.5 SURFACE SOIL ASSESSMENT. The surface soil samples at Sites 9 and 10 were 
analyzed for TCL VOCs, SVOCs, pesticides and PCBs, TAL inorganics, and TRPH. For 
Site 9, the surface soil assessment included the collection of five surface soil 
samples (plus one duplicate sample) during Phase IIB. For Site 10, the surface 
soil assessment included the collection of five surface soil samples during Phase 
IIA and six surface soil samples (plus two duplicate samples) during Phase IIB 
of the RI. 

Site 9. Table 5-7 summarizes the analytical results for organic and inorganic 
analytes detected in five surface soil samples (and one duplicate) at Site 9. 
The sample locations are shown on Figure 3-2. 

Table 5-8 summarizes the frequency of detection, range of reporting limits, range 
of detected concentrations, mean of detected concentrations, and background 
screening values for Site 9 surface soil samples. In addition, Table 5-8 shows 
the residential and industrial Florida SCTLs and RBCs for analytes detected in 
Site 9 surface soil. If a compound or analyte was detected in groundwater above 
the Florida groundwater cleanup target levels (GCTLs), the leachability value was 
also included in Table 5-8 for comparison. 

Total Recoverable Petroleum Hydrocarbons. All five samples had estimated 
detections of TRPH ranging from 4.5 mg/kgto 5.9 mg/kg, which is below the Florida 
SCTL of 350 mg/kg. . I- 

- TCL VOCs. No VOCs were detected in the surface soil samples. 
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Table 5-7 
Summary of Analytes Detected in Site 9 Surface Soil 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Sample No. 09s00101 

Collect Date 12/06/95 

TRPH (mglkg) 4.6 J 

Volatile Organic Compounds @g/kg) 

None detected 

09s00201 09s00301 09SOO301 D 09s00401 09800501 

12/06/95 12/06/95 12/06/95 12/06/95 12/06/95 

4.6 J 4.7 J 4.7 J 5.9 J 5.7 J 

Semivolatile Organic Compounds @g/kg) 

1,2,4-Trichlorobenzene 

1 ,CDichlorobenzene 

Pesticides and PCBs bglkg) 

None detected 

Inorganic Compounds (mglkg) 

Aluminum 25,800 17,500 25,200 

Antimony __ a.3 J _- 

Arsenic 10.1 4.1 a.5 

Barium 7.5 J 5.5 J a.9 J 

Beryllium 0.11 J 0.08 J 0.12 J 

Calcium -- -_ - 

Chromium 46.2 14.9 21.7 

Cobalt _- __ 0.52 J 

Copper 6.6 4.5 J -- 

Iron 29,800 12,300 i 7,800 

Lead 4.5 6.8 11.2 

Magnesium 104 J 73.3 J 143 J 

Manganese 10.1 J 21 J 28.2 J 

Mercury 0.01 J 0.01 J 0.01 J 

Nickel 3.9 J 2.9 J __ 

Potassium -_ __ __ 

Vanadium 76.7 32.2 43.5 

Zinc _- 3.8 J 6.3 

Notes: mg/kg = milligrams per kilogram. 
,ug/kg = micrograms per kilogram. 
PCB = polynuclear chlorinated biphenyl. 
TRPH = total recoverable petroleum hydrocarbons. 
J = estimated value. 
__ = analyte not detected. 

33,100 

__ 

7.1 

21.7 J 

0.22 J 

384 J 

29.5 

0.55 J 

9 

26,500 

6.6 

227 J 

52.9 J 

0.01 J 

6.1 J 

212 J 

65.1 

14.4 

29,300 

10.1 

11.7 J 

0.14 J 

-_ 

31.4 

-_ 

7.5 

23,900 

12.3 

147 J 

22.2 J 

0.03 J 

-- 

-_ 

64.7 

6.9 

__ 

12.0 

2.8 

__ 

_. 

_. 

_.. 

-. 

_., 

-.. 

3.1 

_.. 

-.. 

_.. 

-.. 

_.. 

-.. 

-. 
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Table 5-8 
Comparison of Analytes Detected in Site 9 Surface Soil Samples to 

Background Screening Values and Benchmark Concentrations 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency Range of Range of Background 
FDEP Soil Cleanup 

Analyte of Reporting Detected Screening 
USEPA Region III RBCs Target Levels 

Detection’ Limits Concentrations* Concentration3 
Residential/Industrial’ Residential/Industrial/ 

Leachability5 

Semivolatile Organic Compounds @g/kg) 

1,2,4-Trichlorobenzene l/5 370 to 470 110 NA 77a,ooo~2,000,000 560,000/3,000,000/NA 

1,4-Dichlorobenzene l/5 370 to 470 120 NA s27,000/240,000 5,600/8,30O/NA 

Inorganic Analytes (mglkg) 

Aluminum 415 40 17,500 to 29,300 15,848 ~7,800~200,000 72,000/1,000000/SPLP 

Antimony l/5 12 a.3 a 73.1182 2612401 NA 

Arsenic 515 2 2.8 to 10.1 3.2 60.43/3.8 0.8/‘*4.62/NA 

Barium 415 40 5.5 to 15.3 23.2 ‘550/14,000 105/87,00O/NA 

Beryllium 415 1 0.08 to 0.17 0.36 ‘161410 120/700/NA 

Calcium l/5 1,000 442 395 + --/-/NA 

Chromium* 415 2 14.9 to 46.2 11 ‘231610 290/430/NA 

Cobalt 115 10 0.535 3 ‘470/12,000 4,700/l lO,OOO/NA 

Copper 415 5 4.5 to 7.5 9.4 7310/a,200 105/12,OOO/NA 

Iron 415 20 12,300 to 29,800 8,832 ‘2,300/61,000 23,000/490,00O/NA 

Lead 515 0.6 3.1 to 12.3 11.4 ‘0400 500/920/NA 

Magnesium 415 1,000 73.3 t0 185 268 + -j--/NA 

Manganese 415 3 10.1 to 40.55 392 ‘160/4,100 1,600/20,00O/NA 

Mercury 4/5 0.1 0.01 to 0.03 0.12 72.3/61 3.7/28/NA 

Nickel 315 a 2.9 to 5.05 7.2 ‘160/4,100 105/28,00O/NA 

Potassium 115 1,000 356 177 __ /- --/--/NA 

See notes at end of table. 



Table 5-8 (Continued) 
Comparison of Analytes Detected in Site 9 Surface Soil Samples to 

Background Screening Values and Benchmark Concentrations 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Range of Range of Background USEPA Region Ill 
FDEP Soil Cleanup 

Analyte 
Frequency of 

Reporting Detected Screening 
Target Levels 

Detection’ 
RBCs Residential/ 

Limits Concentrations’ Concentration3 Industrial4 
Residential/Industrial/ 

Leachability5 

Inorganic Analvtes Imglkg) lcontinuedl 

Vanadium 415 10 32.2 to 76.7 21.8 ‘55/l ,400 15 /7,70O/NA 

Zinc 3/5 4 3.8 to 10.35 15.4 ‘2,300/61,000 23,000/560,00O/NA 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected 
values). 
’ If the target analyte is not detected in either the environmental sample or associated duplicate, the value used for the nondetection is one-haff the 
reporting limit. 
’ The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. 
4 Actual values are taken from the USEPA Region Ill RBC Tables dated October 1, 1998, and are based on an excess lifetime cancer risk of 1 x lo” or an 
adjusted hazard quotient of 0.1, For the essential nutrients, screening values were derived based on recommended daily allowances. Values are presented 
in Appendices B-l and B-2 of the General Information Report. 
5 Brownfields Cleanup Criteria Rule, Chapter 62-785, Florida Administrative Code, July 6, 1998. 
6 The values correspond to a human cancer risk level of 1 in l,OOO,OOO. 
’ The calculated values correspond to a noncancer hazard quotient of 0.1. 
* Hexavalent chromium. 
’ Value is an Florida Department of Environmental Protection-approved site-specific cleanup goal for arsenic at landfill sites, NAS Whiting Field (Appendix J). 
lo Source: Office of Solid Waste and Emergency Response memorandum dated July 14, 1994. 
Notes: The average of a sample and its duplicate is used for all table calculations. 

Samples: 09500101 through 09SOO501 
Duplicate sample: 09SOO301 D 
Background samples: BKG-SL-02, BK-SL-06, BKG-SL-07, BKG-SL-08, BKSOOlOl, BKS00201, BKS00401, and, BKS00501. 
Background duplicate sample: BKS00201 D 

USEPA = U.S. Environmental Protection Agency. NA = not applicable. 
RBC = risk-based concentration. mg/kg = milligrams per kilogram. 
FDEP = Florida Department of Environmental Protection. -- = number is greater than 1 x lo6 or unlisted. 
pg/kg = micrograms per kilogram. SPLP = synthetic precipitation leaching procedure; leachability values may be derived 

using the SPLP test to calculate site-specific soil cleanup target levels. 



TCL SVOCs. Two SVOCs (1,2,4-trichlorobenzene and 1,4-dichlorobenzene) were 
detected in a surface soil sample collected from soil boring 9-SB-05 (Figure 3-2). 
Concentrations per of these compounds were orders of magnitude below all screening 
values Table 5-8. 

Pesticides and PCBs. No pesticide or PCB compounds were detected. 

TAL Metals and (Total) Cyanide. Eighteen TAL metals were detected in the surface 
soil samples. Nine metals (aluminum, antimony, arsenic, calcium, chromium, iron, 
lead, potassium, and vanadium) were detected in one or more samples at 
concentrations that exceeded their respective background screening values (Table 
5-8). Six metals (aluminum, antimony, arsenic, chromium, iron, and vanadium) 
exceeded at least one regulatory screening value for that particular metal. 
Arsenic exceeded the site-specific cleanup goal of 4.62 mg/kg in three of the five 
samples and associated duplicate sample. Aluminum, antimony, and chromium 
exceeded the residential RBC. Iron and vanadium exceeded the Florida SCTL and 
RBC for a residential scenario. 

Aluminum was the only analyte present in groundwater at a concentration above the 
Florida GCTL. The leachability SCTL for aluminum may be derived from the 
synthetic precipitation leaching procedure (SPLP) and is not available for 
comparison. However, the aluminum detections were below the residential SCTL. 

Site 10. Five samples were collected during Phase IIA, and six samples (plus two 
duplicate samples) were collected during Phase IIB at Site 10. Table 5-9 
summarizes the analytical results for organic and inorganic analytes detected in 
surface soil samples from Phase IIA (1992). Table 5-10 summarizes the analytical 
results for organic and inorganic analytes detected in surface soil samples from 
Phase IIB (1995-96). The sample locations are shown on Figure 3-2. 

Table 5-llsummarizes the frequency of detection, range of reporting limits, range 
of detected concentrations, mean of detected concentrations, and background 
screening values for Site 10 surface soil samples. In addition, Table 5-11 shows 
the residential and industrial Florida SCTLs and RBCs for analytes detected in 
Site 10 surface soil. If a compound or analyte was detected in groundwater above 
the Florida GCTLs, the leachability value was also included in Table 5-11 for 
comparison. 

Total Recoverable Petroleum Hydrocarbons. No Phase IIA surface soil samples had 
detectable concentrations of TRPH. For Phase IIB, three of the six sample 
locations had detectable TRPH concentrations above the IDL. One sample (lOSOO301) 
had a TRPH concentration (666 mg/kg) greater than the Florida SCTL of 350 mg/kg. 

TCLVOCs. Two VOCs, acetone and 2-hexanone, were detected at concentrations below 
regulatory screening values in the Phase IIA and IIB soil samples. 

_c- 

TCL SVOCs. Eleven SVOCs were detected in four surface soil samples (lo-SL-01, 
lo-SL-02, lo-SL-03, and lo-SL-04) collected during Phase IIA. For Phase IIB, 18 
SVOCs were detected in at least one or more surface soil samples. Five of the 
SVOCs (benzo(a)anthracene,benzo(a)pyrene,benzo(b)fluoranthene, dibenzo(a,h)an- 
thracene, and indeno(l,2,3-cd)pyrene) detected during the Phase IIA and IIB 
investigations exceeded at least one of the screening criteria (Table 5-11). -. 

WhFSS&lO.RI 
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Table 5-9 

Summary of Analytical Results for Phase IIA Surface Soil Samples, Site 10 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Sampler Identifier: 1 o-SL-01 1 o-SL-02 1 o-SL-03 lo-SL-04 

Collect Date: 12-AUG-92 12-AUG-92 12-AUG-92 12-AUG-92 

TRPH (mglkg) _- __ __ 

Volatile Organic Compounds (Irglkg) 

Xylenes (total) __ _- __ 1J 

Semivolatile Organic Compounds @g/kg) 
Benzo(a)anthracene 81 J 57 J 59 J 42 J 

Benzo (a)pyrene 46 J 45 J __ __ 

Benzo(b)fluoranthene 71 J 78 J 62 J __ 

Benzo(k)fluoranthene 76 J 74 J 62 J -- 

Butylbenzylphthalate 46 J 85 J 40 J 

Chrysene 100 J 64 J 78 J 45 J 

Diethylphthalate -_ _- 96 J __ 

Fluoranthene 130 J 69 J 96 J 59 J 

Phenanthrene 94 J __ 48 J 36 J 
Pyrene 140 J 87 J 85 J 45 J 

bis(2-Ethylhexyl)phthalate 95 J 130 J 1OOJ 57 J 

Pesticides and PCBs @g/kg) 

4,4’-DDT 15 J 14 J 33 J __ 

Aroclor-1254 210 J 210 J 310 J _- 

Aroclor-1260 49 J 60 J -- __ 

Target Analvte List Metals (mglkg) 

Aluminum 11.300 21,600 13,500 37,000 

Arsenic 4.1 6.9 5.4 8.8 

Barium 9J 31.5 J 9.7 J 17.5 J 
Beryllium 0.14 J 0.18 J 0.12 J 0.21 J 

Cadmium 0.89 J 2.4 2.3 _- 

Calcium 620 J 1.620 J 583 J 1,720 

Chromium 13.2 29.9 19.4 31.9 

Cobalt 1.4 J 2.4 J 1.1 J 1.8 J 

Copper 7.4 24.2 15.8 13 

Iron 10,000 19,600 13,200 23,800 

Lead 19 J 47 34.1 29.3 

Magnesium 121 J 191 J 96.1 J 294 J 
Manganese 41.9 70.5 389 57.1 

Mercury -- __ 0.2 _- 

Nickel __ 4.9 J 4.2 J 3.5 J 

Sodium 182 J 290 J 228 J 387 J 

Vanadium 25 48.1 35.7 63.4 

See notes at end of table. 

- 
1 o-SL-05 

12-AUG-92 
- 

__ 

__ 

-- 

__ 

__ 

-- 

-- 

-_ 

__ 

__ 

__ 

_- 

-- 

_- 

__ 

23,200 

6.1 

7.5 J 

-- 

-- 

157J 

21.2 

2.1 J 

6.6 J 

16,100 

12.5 J 

106J 

__ 

-- 

_- 

289 J 

41.1 - 

- 
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Table 5-9 (Continued) 
Summary of Analytical Results for Phase IIA Surface Soil Samples, Site 10 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposai.Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Sampler Identifier: lo-SL-01 1 o-SL-02 1 o-SL-03 1 o-SL-04 

Collect Date: 12-AUG-92 12-AUG-92 12-AUG-92 12~AUG-92 

Tarqet Analyte List Metals (mglkg) (continued) 

Zinc 23.9 J 92.7 J 705 42.5 J 

1 o-SL-05 

12-AUG-92 

11.3 J 

Notes: TRPH = total recoverable petroleum hydrocarbons. 
mg/kg = milligrams per kilogram. 
__ = the analyte was not detected during laboratory analysis. 
pg/kg = micrograms per kilogram. 
J = the associated numerical value is an estimated quantity. 
PCB = polychlorinated biphenyl. 
DDT = dichlorodiphenyltrichloroethane. 

WhFSS&l O.RI 
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Table 5-10 
Summary of Analytes Detected for Phase IIB Surface Soil, Site 10 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Sample Identifier: 10s00101 10s001010 10s00201 lOS00201D 10500301 1050040 1 10s00501 1 OS00601 
(Duplicate) (Duplicate) 

Collect Date: 12/07/95 i/05/96 l/05/96 l/05/96 l/05/96 12/07/95 l/05/96 12/07/95 

TRPH (mglkg) -- -- 105 66.1 666 -- 3.3 _- 

Volatile Organic Compounds kg/kg) 

2-Hexanone -- -- -_ 4J -- -- __ -- 

Semivolatile Organic Compounds @g/kg) 

Acenaphthene -_ _- __ 40 J 11oJ __ __ __ 

Anthracene -- 270 J -_ 54 J 200 J __ __ __ 

Benzo(a)anthracene 340 1,200 87 J 19OJ 490 1,400 J __ -- 

Benzo(a)pyrene 400 1,000 95 J 150J 350 J 2,500 __ -_ 

Benzo(b)fluoranthene 480 1,300 150 200 J 530 J 2,500 92 J -_ 

Benzo(g,h,i)perylene 180 J 340 J -_ _- __ 3,800 __ -_ 

Benzo(k)fluoranthene 360 J 900 11OJ 210 J 420 J 2,300 _- -- 

Butylbenzylphthalate __ __ 57 J __ -- -- -- __ 

Carbazole __ 1OOJ _- 84 J 16OJ -- -- -_ 

Chrysene 500 1,400 120J 220 J 510 1,600 J 40 J -- 

Dibenzo(a,h)anthracene -_ 170 J _- -_ __ 1,000 J __ __ 

Dibenzofuran -_ -_ __ __ 52 J -- __ _- 

Diethylphthalate -- __ __ _- 96 J -- -_ -- 

Fluoranthene 660 2,300 160 J 420 880 1,400 J -- _- 

Fluorene __ __ -- __ 120J __ -- -- 

Indeno(l,2,3cd)pyrene 180 J 360 J 58 J 56 J 150J 3,200 __ _- 

Phenanthrene 280 J 1,200 68 J 310 J 700 _- -- -- 

Pyrene 580 1,600 170J 290 J 1,000 1,800 46 J _- 

bis(P-Ethylhexyl)phthalate 200 J __ -- 140 J 160 J -_ -- _- 

(3,300 DL’) 

Pesticides and PC% @g/kg; 

4,4’-DDD __ -_ -- __ 4.4 J _- -_ _- 

4,4’-DDE __ -_ -- _- _- 37 -_ -_ 

See notes at end of table. 



Table 5-l 0 (Continued) 
Summary of Analytes Detected in Phase IIB Surface Soil, Site 10 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Sample Identifier 10s00101 1OSOOlOlD 10s00201 1 OS00201 D 10s00301 10s00401 10s00501 1 OS00601 
(Duplicate) (Duplicate) 

Collect Date 12/07/95 l/05/96 l/05/96 l/05/96 l/05/96 12/07/95 l/05/96 12/07/95 

Pesticides and PCBs @g/kg) (continued) 

4,4’-DDT _- __ 7J 8.9 J -- 35 2.1 12 

Aroclor-1254 -- -- 340 J 390 51 J _- -- -- 

Aroclor-1260 -- __ __ -- __ __ -- __ 

Dieldrin __ __ -- -_ __ 19 __ -- 

Heptachlor _- __ __ -- __ __ __ 5.2 

Heptachlor epoxide _- __ -- __ __ __ __ 2.4 

alpha-Chlordane _- _- __ __ -- 5.2 J _- 1.1 J 

gamma-Chlordane _- __ -- -- __ __ -_ 6.4 

Inorganic Compounds (mglkgl 

Aluminum 8,760 8,920 8,960 5,860 10,200 29,300 9,740 11,300 

Arsenic 2.5 2.6 3.6 2.4 2.7 6.1 3.8 3.1 

Barium 361 J -_ 9.2 J 8.1 J 24 J 24 J 8.4 J 9.2 J 

Beryllium __ 0.13 J 0.1 J 0.06 J 0.11 J 0.26 J 0.11 J -- 

Cadmium 0.91 J _- 1.4 1.3 0.77 J _- 0,5 J -- 

Calcium 23,200 17,800 1,320 779 J 1,080 J 1,090 J 239 J 259 J 

Chromium 18.2 16.8 16 12.2 11.7 25 10.1 18 

Cobalt 0.83 J 2J 0.79 J 0.82 J _- 1.7 J 0.86 J 0.93 J 

Copper 7.9 7.9 10.8 11.5 11.2 10.4 J 5.2 J __ 

Cyanide 0.1 J 0.2 J 0.2 J 0.13 J 0.13 J 0.11 J 0.12 J __ 

Iron 6,520 6,700 9,660 8,650 8,880 19,100 8,860 9,080 

Lead 38 J 33.1 J 32.5 29 47.8 25.9 J 8.6 9.2 J 

Magnesium 5,910 5,600 200 J 100 J 122 J 397 J 77.7 J 123J 

Manganese 56.6 J 66 J 39.3 36.4 41.5 107 J 38 71.2 J 

Mercury 0.07 0.07 -_ _- 0.08 0.04 J -_ 0.01 J 

Nickel 6.8 J 3J 2J _- __ 6.5 J __ 7J 

See notes at end of table. 



Table 5-10 (Continued) 
Summary of Analytes Results Detected in Phase IIB Surface Soil, Site 10 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Sample Identifier: 10s00101 1OSOOlOlD 10s00201 lOS0020lD 10s00301 10s00401 10500501 lOSOO601 
(Duplicate) (Duplicate) 

Collect Date: 12/07/95 l/O5 196 l/06/96 l/05/96 l/05/96 12/07/95 l/05/96 12/07/95 

Inorganic Compounds (mglkg) (continued) 

Potassium 219 J -_ 69.4 J _- 109 J 299 J 70.5 J __ 

Selenium -- -- -- -- __ 0.29 J __ _- 

Sodium -_ -- 181 J 192J 171 J -- 16OJ __ 

Thallium -_ -- __ __ -- _- 0.13 J __ 

Vanadium 18.9 18.7 24.5 20.8 24.3 49.4 21.2 21.6 

Zinc 37.7 34.1 50 42.9 44.8 30 11.2 __ 

Notes: mg/kg = milligrams per kilogram. 
&kg = micrograms per kilogram. 
DL’ = diluted for reanalysis of one or more target analytes. 
_- = analyte not detected. 
DDD = dichlorodiphenyldichloroethane. 
DDE = dichlorodiphenyldichloroethene. 
DDT = dichlorodiphenyltrichloroethane. 
PCB = polynuclear chlorinated biphenyl. 
TRPH = total recoverable petroleum hydrocarbons. 
J = estimated value. 



Table 5-11 
Comparison of Analytes Detected in Site 10 Surface Soil to 

Background Screening Values and Benchmark Concentrations 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency Range of Range of Background USEPA Region Ill FDEP Soil Cleanup 
Analyte of Reporting Detected Screening RBCs Residential/ Target Levels 

Detection’ Limits Concentrations* Concentration3 Industrial’ Residential/Industrial/Leachability5 

Volatile Organic Compounds @g/kg) 

P-Hexanone l/11 11 to 12 4.75 * __ 310,000/M 5,100/34,000/1,400 

Xylenes (total) l/11 5to 12 1 __ .M/M 5,900,000/40,000,000/200 

Semivolatile Organic Compounds @g/kg) 

Acenaphthene 2/l 1 350 to 1,600 110to 115 * __ 470,000/M 1,900,000/18,000,000/2,100 

Anthracene 3/l 1 350 to 1,600 122 *to 227.5 * __ M/M 18,000,000/260,000,000/2,500,000 

Benzo(a)anthracene 8111 350 to 1,600 42 to 1,400 -- 87017,800 1,400/5,000/3,200 

Benzo(a)pyrene 6111 350 to 1,600 45 to 2,500 __ 871780 100/500/8,000 

Benzo(b)fluoranthene 8/l 1 350 to 1,600 62 to 2,500 __ 87017,800 1,400/4,800/10,000 

Benzo(g,h,i)perylene 2111 350 to 1,600 260 * to 3,800 __ __ 2,300,000/41,000,000/32,000,000 

Benzo(k)fluoranthene 7111 350 to 1,600 62 to 2,300 __ 8,70/78,000 15,000/52,000/25,000 

Butylbenzylphthalate 4/l 1 350 to 1,600 40 to 123.5 * __ M/M 15,000,000/320,000,000/310,000 

Carbazole 316 365 to 1,600 137 *to 160 __ 32,000/290,000 53,000/190,000/600 

Chrysene 9/11 350 to 1,600 40 to 1,600 __ 87,000/780,000 140,000/450,000/77,000 

Dibenzo(a,h)anthracene 2111 185 to 380 177.5 *to 1,000 __ 871780 100/500/30,000 

Dibenzofuran l/11 350 to 1,600 52 -- 31,000/820,000 280,000/5,000,000/15,000 

Diethylphthalate l/11 350 to 1,600 96 __ M/M 54,000,000/920,000,000/86,000 

Ffuoranthene 8/l 1 350 to 1,600 59 to 1,480 * __ 310,000/M 2,900,000/48,000,000/1,200,000 

Fiuorene l/11 350 to 1,600 120 __ 310,000/M 2,200,000/28,000,000/160,000 

Indeno(l,2,3-cd)pyrene 4/l 1 350 to 1,600 57 *to 3,200 __ 870/7,800 1,500/5,300/28,000 

See notes at end of table. 



Table 5-l 1 (Continued) 
Comparison of Analytes Detected in Site 10 Surface Soil to 

Background Screening Values and Benchmark Concentrations 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency Range of Range of Background USEPA Region Ill FDEP Soil Cleanup 

Analyte of Reporting Detected Screening RBCs Residential/ Target Levels 
Detection’ Limits Concentrations’ Concentration3 Industrial4 Residential/Industrial’ 

Semivolatile Organic Compounds @g/kg)--continued 

Phenanthrene 6111 350 to 1,600 36 to 740 * _- __ 2,000,000/30,000,000/250,000 

Pyrene 9111 350 to 1,600 45 to 1,800 -_ 230,000/M 2,200,000/37,000,000/880,000 

bis(2-Ethylhexyl)phthalate 7/l 1 350 to 1,600 57 to 1,720 -_ 46,000/410,000 76,000/280,000/3,600,000 

Pesticides and PCBs @g/kg) 

4,4’-DDD l/l 1 3.6 to 170 4.4 -_ 2,700/24,000 4,600/18,000/4,000 

4,4’-DDE l/l 1 3.6 to 170 37 -- 1,900/17,000 3,300/13,000/18,000 

4,4’-DDT 7/l 1 3.8 to 170 2.1 to 35 __ 1,900/17,000 3,300/13,000/11,000 

Aroclor-1254 5111 36 to 1,700 51 to 365 * __ 32012,900 500/2,100/17,000 

Aroclor-1260 2111 36 to 1,700 49 to 60 -- 320/2,900 500/2,100/17,000 

Dieldrin l/l 1 3.6 to 170 19 __ 401360 70/300/4 

Heptachlor l/11 1.9 to 86 5.2 __ 140/1,300 200/900/23,000 

Heptachlor epoxide l/11 1.9 to 86 2.4 __ 701630 100/400/600 

alpha-Chlordane 2/l 1 1.9 to 860 1.1 to 5.2 _- 1,800/16,000 3,100/12,000/9,600 

gamma-Chlordane l/11 1.9 to 860 6.4 __ 1,800/16,000 3,100/12,000/9,600 

Inorganic Analytes (mglkgl 

Aluminum ll/ll 40 7,425 * to 37,000 12,700 ‘7,800/200,000 72,000/--/SPLP* 

Arsenic II/11 2 2.55 * to 8.8 3.2 ‘0.43j3.8 0.8/‘4.62/29 

Barium II/11 40 7.5 to 190.5 * 23.2 ‘550/l 4,000 110/87,000/l ,600 

Beryllium 9111 0.09 to 1 0.08 *to 0.315 * 0.36 ‘16/410 120/800/63 

Cadmium 7/l 1 0.09 to 1 0.5 to 2.4 0.58 39/l ,000 75/l ,300/8 

Calcium ii/11 1,000 157 to 20,500 * 396 M/M ++ 
Chromium II/l1 2 10.1 ?O 31.9 11 ‘2.31610 210/410/38 

Cobalt lO/ll 10 0.805 * to 2.4 3 ‘470/12,000 4,700/l 1o,OOo/sPLP* 

See notes at end of table. 



Table 5-11 (Continued) 
Comparison of Analytes Detected in Site 10 Surface Soil to 

Background Screening Values and Benchmark Concentrations 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency 
Analyte of 

Detection’ 

Inorganic AnaNtes (mglkgl (continued) 

Copper lO/ll 

Cyanide 5/l 1 

Iron ii/11 

Lead Ii/11 

Magnesium II/11 

Manganese ii/11 

Mercury 5111 

Nickel 7111 

Potassium 5111 

Selenium l/11 

Sodium 8/l 1 

Thallium l/11 

Vanadium ii/11 

Zinc IO/11 

Q&g (mglkgl 

TRPH 3/l 1 

Range of Range of Background USEPA Region Ill FDEP Soil Cleanup 
Reporting Detected Screening RBCs Residential/ Target Levels 

Limits Concentrations2 Concentration” Industrial4 Residential/Industrial5 

5 5.2 to 24.2 9.4 731 O/8,200 110/76,000/SPLP* 

0.24 to 0.5 0.11 to 0.165 * 0.28 1,600/41,000 30/39,000/40 

20 6,650 * to 23,800 8,832 ‘2,300/61 ,ObO 23,000/48O,OOO/SPLP* 

0.6 to 1 8.6 to 47.8 11.4 84oo 400/92O/SPLP* 

1,000 77.7 to 5,755 * 268 M/M ++ 

3 13.1 to 389 392 ‘160/4,100 1,600/22,OOO/SPLP* 

0.08 to 0.14 0.01 to 0.2 0.12 ‘2.3161 3.4/26/2.1 

2.3 to 8 3*to7 7.2 ‘160/4,100 110/28,000/130 

129 to 1,000 70.5 to 359.5 * 177 M/M ++ 

0.4 to 1 0.29 0.46 390/10,000 390/10,000/5 

1,000 160 to 387 406 __ -I.-/-- 

0.44 to 2 0.13 1.16 _- -/-I- 

10 18.8 * to 63.4 21.8 755/1,400 15/7,400/980 

4 11.2 ta 705 15.4 ‘2,300/61,000 23,000/560,000/6,000 

1.8 3.3 to 666 __ 340/2,500/340 

i 



Table 5-l 1 (Continued) 
Comparison of Analytes Detected in Site 10 Surface Soil to 

Background Screening Values and Benchmark Concentrations 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected values). 
’ A value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one nondetect, one-half of the contract-required 
quantification limit/contract-required detection limit is used as a surrogate concentration for the nondetect. 
’ The background screening value for organics is the mean detected concentration and will not be used for screening purposes. The background screening value for 
inorganics is twice the mean of detected concentrations and will be used for screening purposes in the risk assessment. 
* Actual values are taken from the USEPA Region Ill RBC Tables dated October 1, 1998, and are based on an excess lifetime cancer risk of 1 x IO‘6 or an adjusted hazard 
quotient of 0.1. For the essential nutrients, screening values were derived based on recommended daily allowances. Values are presented in Appendices B-l and B-2 of 
the General Information Report. 
’ Contaminant Cleanup Target Levels, Chapter 62-777, Florida Administrative Code, May 1999. 
’ The values correspond to a human cancer risk level of 1 in 1,000,000. 
’ The calculated values correspond to a noncancer hazard quotient of 0.1. 
’ Source: Office of Solid Waste and Emergency Response memorandum dated July 14, 1994. 
@ Value is a Florida Department of Environmental Protection approved site-specific cleanup goal for arsenic at landfill sites, NAS Whiting Field (Appendix J). 

Notes: The average of a sample and its duplicate is used for all table calculations. 
Samples: IO-SL-01 through lo-SL-05, 10S00101, 10S00201, 10S00301, 10S00401, 10S00501, 10S00601. 
Duplicate sample: 10S00101D, lOSOO2OlD. 
Background samples: BKG-SL-02, BKG-SL-06, BKG-SL-07, BKG-SL-08, BKSOOlOl, BKS00201, BKSOO401, and BKSOO501. 
Background duplicate sample: BKSOO201 D. 

USEPA = U.S. Environmental Protection Agency. PCB = polychlorinated biphenyl. 
RBC = risk-based concentration. DDD = dichlorodiphenyldichloroethane. 
FDEP = Florida Department of Environmental Protection. DDE = dichlorodiphenyldichloroethene. 
m/kg = micrograms per kilogram. DDT = dichlorodiphenyldichloroethane. 
* = average of a sample and its duplicate. mg/kg = milligrams per kilogram. 
- = criteria not available. TRPH = total recoverable petroleum hydrocarbons. 
M = number is greater than 1 x 106. 



Pesticides and PCBs. One pesticide (dichlorodiphenyltrichloroethane [DDT]) and 
two PCBs (Aroclor-1254 and Aroclor-1260) were detected in Phase IIA soil samples -_ 

(lo-SL-01, lo-SL-02, and lo-SL-03). 

Eight pesticides (dichlorodiphenyldichloroethane [DDD], dichlorodiphenyldichloroe- 
thene [DDE], DDT, dieldrin, heptachlor, heptachlor epoxide, alpha-chlordane, and 
gamma-chlordane) were detected in five Phase IIB surface soil samples (lOSOO201, 
lOSOO301, lOSOO401, lOSOO501, and lOSOO601). In addition, two PCBs (Aroclor-1254 
and Aroclor-1260) were detected in two samples (lOSOO201 and lOSOO301), which 
exceeded the residential RBC as shown in Table 5-11. All other pesticides and 
PCBs detected were below the RBCs and Florida SCTLs. 

TAL Metals and (Total) Cyanide. During analysis of the Phase IIA and IIB surface 
soil samples, 21 metals and cyanide were detected. Of the 21 metals detected, 
14 metals (aluminum, arsenic, barium, cadmium, calcium, chromium, copper, iron, 
lead, magnesium, mercury, potassium, vanadium, and zinc) were detected in one or 
more samples atconcentrationsthatexceededtheirrespectivebackgroundscreening 
values (Table 5-11). 

Six metals (aluminum, barium, beryllium, iron, manganese, andvanadium) exceeded 
the residential regulatory screening levels but did not exceed the industrial RBC 
or Florida SCTL for that particular metal (Table 5-11). Arsenic exceeded the 
site-specific cleanup goal of 4.62 mg/kg in five of the eleven subsurface soil 
samples collected during Phase IIA and Phase IIB sampling. 

5.6 SUBSURFACE SOIL ASSESSMENT. Table 5-12 summarizes the analytical results _-- 
for organic and inorganic analytes detected in three subsurface soil samples (and 
one duplicate) from test pits at Site 10. The test pit sample locations are shown 
on Figure 3-2. Subsurface soil samples were not collected from Site 9 based on 
the results of the surface soil samples and lack of evidence ofburiedwastes from 
the geophysical survey. 

Table 5-13 summarizes the frequency of detection, range of detection limits, range 
of detected concentrations, meanof detectedconcentrations, background screening 
values, and regulatory screening criteria for Site 10 subsurface soil samples. 
No compounds were detected in groundwater at Site 10 above the Florida GCTLs; 
therefore, the subsurface soil results were not compared to leachability SCTLs. 

TCL VOCs. Five VOCs (carbon disulfide, 2-butanone, toluene, ethylbenzene, and 
total xylenes) were detected in the subsurface soil samples, but did not exceed 
regulatory screening values. 

TCL SVOCs. Eight SVOCs (naphthalene, 2-methylnaphthalene, acenaphthene, 
dibenzofuran, fluorene, phenanthrene, fluoranthene, and pyrene) were detected in 
subsurface soil samples collected from TP-10-02 and TP-10-03. All SVOCs were 
detected below regulatory screening values (Table 5-13). 

Pesticides and PCBs. Five pesticide compounds were detected in subsurface soil 
samples from two test pits (TP-10-02 andTP-10-05). No PCBs were detected. Three 
of the pesticide compounds (dieldrin, 4,4"-DDE, and 4,4"-DDD) were detected 
above he CRQLs in one sample (lOSSO201) at Site 10. No pesticides were detected ,-.. 
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Table 5-12 
Summary of Analytical Results Detected in Subsurface Soil Samples, Site 10 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

sample Identifier: lo-ss-02-01 

rest Pit Location: TP-10-02 

Sample Depth Interval: (ft bls) 4 to 5 

2ollect Date: 07-OCT-92 

Jolatile Oraanic Compounds @g/kg) 

Carbon disulfide 2J 
!-Butanone -_ 

Toluene -- 

Ethylbenzene 20 

Kylenes (total) 4J 

Semivolatile Organic Compounds @g/kg) 

Naphthalene 160 J 

Z-Methylnaphthalene 95 J 

Acenaphthene 11OJ 

Dibenzofuran 82 J 

Fluorene 140 J 

Phenanthrene 77 J 

Fluoranthene -- 

Pyrene -- 

Pesticides and PCBs &g/kg) 

Aldrin 3.9 J 

Dieldrin 5 

4,4,-DDE 9.3 

4,4’-DDD 10 

4,4’-DDT 3.9 J 

Inorganic Analvtes (mglkg) 

Aluminum 12,300 

Antimony 7.9 J 

Arsenic 1.7 J 

Barium 14.6 J 

Beryllium 0.4 J 

Cadmium 0.91 J 

Calcium 4,100 

Chromium 207 

Cobalt 2.5 J 

Copper 11.9 

Iron 44,600 

Lead 82.4 

See notes at end of table. 

lo-SS-03-02 1 o-ss-03-02A 

TP-10-03 TP-1 O-03 

6 to 8 6 to 8 

07-OCT-92 07-OCT-92 

3J 2J 

62 40 

1J -- 

4J 2J 

5J 3J 

240 J 260 J 

160 J 19OJ 

47 J -- 

__ __ 

55 J -- 

130 J 100 J 

70 J 46 J 

__ 51 J 

_- _- 

_- -- 

-- __ 

-- -_ 

-- __ 

11,300 12,700 

-- -_ 

2.4 J 2.5 J 

13.5 J 12.5 J 

0.13 J 0.21 J 

__ -- 

-- __ 

11.9 J 13.6 J 

__ -- 

4.7 J 5.5 J 

7,270 7,720 

14.3 13.4 

1 o-ss-05-03 

TP-10-05 

8 to 9.5 

07-OCT-92 

5J 

-_ 

-- 

-- 

1J 

-- 

__ 

__ 

__ 

-_ 

-_ 

_- 

-- 

_- 

-- 

0.66 J 

1.4 J 

-_ 

12,400 

-- 

3.7 

28.2 J 

0.16 J 

__ 

502 J 

11.2 

-- 

4.5 J 

7,750 

64.8 
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Table 5-12 (Continued) 
Summary of Analytical Results Detected in Subsurface Soil Samples, Site 10 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

ample Identifier: 1 o-ss-02-01 lo-SS-03-02 1 o-ss-03-02A 1 o-ss-05-03 

est Pit Location: TP-10-02 TP-10-03 TP-10-03 TP- 1 O-05 

ample Depth Interval: (ft bls) 4to 5 6 to 8 6 to 8 8 to 9.5 

:ollect Date: 07-OCT-92 07-OCT-92 07-OCT-92 07-OCT-92 

lorganic Analvtes (mglkg) (continued) 

lagnesium 160 J 130 J 167 J 90.9 J 

langanese 124 39.8 J 41.6 J 13.3 

lercury 0.12 J __ -- 0.08 J 

lickel 4.2 J _- _- 1.9 J 

‘otassium 185 J __ 299 J __ 

#elenium -- -- 0.67 J -- 

#ilver 1J -_ __ 0.46 J 

#odium 182J -- _- 212 J 

‘anadium 104 18.8 J 20.8 J 22.7 J 

Yinc 27.3 21.6 17.2 24.9 

:yanide -- _- _- 0.49 J 

The A in the sample locator indicates a duplicate sample. 

lotes: ft bls = feet below land surface. 
pg/kg = micrograms per kilogram. 
J = estimated value. 
_- = analyte is undetected in laboratory analysis. 
PCB = polychlorinated biphenyl. 
DDE = dichlorodiphenyldichloroethene. 
DDD = dichlorodiphenyldichloroethane. 
DDT = dichlorodiphenyltrichloroethane. 
mg/kg = milligrams per kilogram. 
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Table 5-13 
Comparison of Analytes Detected in Site 10 Subsurface Soil Samples to 

Background Screening Values and Benchmark Concentrations 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Range of Range of Background 
FDEP Soil Cleanup 

Analyte 
Frequency of 

Reporting Detected Screening 
USEPA Region Ill Target Levels 

Detection’ 
Limits Concentrations’ Concentration3 

RBCs Industrial’ 
lndus.~~? 

Volatile Organic Compounds &g/kg) 

P-Butanone l/3 11 to 12 51* -_ M 3,100,000/21,000,000/17,000 

Carbon disulfide 313 11 to 12 2 to 5 __ M 200,000/l ,400,000/5,600 

Ethylbenzene 213 11 to 12 3 to 20* -- M 1,100,000/8,400,000/600 

Toluene l/3 11 to 12 0.5* __ M 380,000/2,600,000/500 

Xylenes (total) 313 11 to 12 1 to 4* -_ M 5,900,000/40,000,000/200 

Semivolatile Organic Compounds @g/kg) 

2-Methylnaphthalene 213 370 to 420 95 to 175* __ -_ 80,000/560,000/6,100 

Acenaphthene 213 370 to 420 47 to 110 __ M 1,900,000/l 8,000,000/2,100 

Dibenzofuran l/3 370 to 420 82 __ 820,000 280,000/5,000,000/15,000 

fluoranthene l/3 370 to 420 58* _- M 2,900,000/48,000,000/1,200,000 

Ffuorene 213 370 to 420 55 to 140 __ M 2,200,000/28,000,000/160,000 

Naphthalene 213 370 to 420 160 to 250* __ __ 40,000/270,000/1,700 

Phenanthrene 213 370 to 420 77 to 115* _- 2,000,000/30,000,000/250,000 

Pyrene l/3 370 to 420 128 __ M 2,200,000/37,000,000/880,000 

Pesticides and PC& @g/kg1 

4,4’-DDD 213 3.7 to 16.5 1.4 to 10 __ 24,000 4,600/18,000/4,000 

4,4’-DDE 213 3.7 to 16.5 0.66 to 9.3 __ 17,000 3,300/13,000/18,000 

4,4’-DDT !I3 3.7 to 16.5 3.9 __ 17,000 3,300/13,000/11,000 

Aldrin l/3 1.9 to 8.65 3.9 __ 340 70/300/500 

Dieidrin . lo 
‘IQ 3.7 to 16.5 5 -_ 360 70/300/4 

See notes at end of table. 



Inorganic Analytes (mglkg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Vanadium 

Zinc 

, 

See notes at end of table. 

Table 5-13 (Continued) 
Comparison of Analytes Detected in Site 10 Subsurface Soil Samples to 

Background Screening Values and Benchmark Concentrations 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Analyte 
Frequency of 

Detection’ 

Range of 
Reporting 

Limit 

Range of 
Detected 

Concentrations’ 

Background 
Screening 

Concentration3 

USEPA Region Ill 
RBCs Industrial4 

FDEP Soil Cleanup 
Target Levels 

Industrial’ 

313 40 12,000 to 12,400* 

l/3 2.8 to 12 7.9 

313 2 1.7 to 3.7 

313 40 13 to 28.2 

313 1 0.16 to 0.4 

l/3 0.67 to 1 0.91 

213 1,000 502 to 4,100 

313 2 11.2 to 207 

l/3 0.75 to 10 2.5 

313 5 4.5 to 11.9 

‘I3 0.1 to 1 0.49 

313 20 7,495 to 44,600” 

313 1 13.85 to 82.4* 

313 1,000 90.9 to 160 

313 3 13.3 to 124 

213 0.1 0.08 to 0.12 

213 8 1.9 to 4.2 

213 154 to 1,000 185 to 192.3* 

l/3 0.47 to 1 0.585* 

2/3 0.435 to 2 0.46 to 1 

213 1,000 182 to 212 

313 10 19.8 to 104* 

3/3 4 19.4 to 27.3* 

27,800 ‘200,000 72,000/--/SPLP 

4.4 82 261240 /5 

6.2 63.8 0.8/94.62/29 

15.8 ‘14,000 110/87,000/l ,600 

0.26 “410 120/800/63 

0.92 1,000 75/l ,300/8 

444 M ++ 

22.8 ‘610 210/410/38 

1.48 ‘12,000 4,700/l 1o,ooo/sPLP 

8.8 ‘8,200 110/76,OOO/SPLP 

-- 41,000 30/39,000/40 

18,100 ‘61,000 23,000/480,0OO/SPLP 

8.4 8400 400/92O/SPLP 

270 M +/- 

42.6 74,100 1,600/22,OOO/SPLP 

__ ‘61 312612.1 

5 ‘4,100 110/28,000/130 

180 M -/-/- 

0.3 10,000 390/10,000/5 

1.12 10,000 390/9,100/17 

__ -_ +/- 

45 ‘1,400 15/7,400/980 

15.6 ‘61,000 23,000/560,000/6,000 



Table 5-13 (Continued) 
Comparison of Analytes Detected in Site 10 Subsurface Soil Samples to 

Background Screening Values and Benchmark Concentrations 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected values). 
’ A value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one nondetect, one-half of the contract-required quantification 
limit/contract-required detection limit is used as a surrogate concentration for the nondetect. 
’ The background screening value for organics is the mean detected concentration and will not be used for screening purposes. The background screening values for 
inorganics is twice the mean of detected concentrations and will be used for risk assessment screening. 
4 Actual values are taken from the USEPA Region Ill RBC Tables dated October 1, 1998, and are based on an excess lifetime cancer risk of 1 x lo-@ or an adjusted hazard 
quotient of 0.1. For the essential nutrients, screening values were derived based on recommended daily allowances. Lead value is from the Revised Interim Guidance on 
Establishing Soil Lead Cleanup Levels at Superfund Sites (OSWER Directive 9355.4-12). Values are presented in Appendix E of this RI/FS report. 
’ Contaminant Cleanup Target Levels, Chapter 62-777, Florida Administrative Code, May 1999. 
’ The values correspond to a human cancer risk level of 1 in l,OOO,OOO. 
’ The calculated values correspond to a noncancer hazard quotient of 0.1. 
’ Source: Cffice of Solid Waste and Emergency Response memorandum dated July 14, 1994. 
’ Value is a FDEP approved site-specific cleanup goal for arsenic at landfill sites, NAS Whiting Field. 

Notes: The average of a sample and its duplicate is used for all table calculations. 
Samples: lOSSO201, lOSSO302, lOSS0302A, lOSSO503. 
Background samples: BKBOOlOl, BKB00102, BKB201, BKB00202, BKB00301, BKB00302, BKB00401, BKB00402, BKB00501, BKB00502, BKB00601, BKB00602, 
BKB00701, BKB00702. 
Background duplicate samples: BKB00401 D and BKB00602D. 

USEPA = U.S. Environmental Protection Agency. M = contaminant is not a health concern for this enclosure scenario. 
RBC = risk-based concentration. PCB = polychlorinated biphenyl. 
FDEP = Florida Department of Environmental Protection. DDD = dichlorodiphenyldichloroethane. 
pg/kg = micrograms per kilogram. DDE = dichlorodiphenyldichloroethene. 
* = average of a sample and its duplicate. DDT = dichlorodiphenyldichloroethane. 
__ = no criteria available. mg/kg = milligrams per kilogram. 



in the background samples. All pesticides were below the regulatory screening 
-. 

values. 

TAL Metals and (Total) Cvanide. Twenty-three inorganic analytes were detected 
in the subsurface soil samples from Site 10. Concentrations of 15 inorganic 
analytes (antimony, arsenic, barium, beryllium, cadmium, calcium, chromium, 
copper, iron, lead, potassium, silver, vanadium, zinc, and cyanide) met or 
exceeded twice the background mean concentrations as shown inTable 5-12. Arsenic 
was detected at 37 mg/kg, which is equal to the Florida SCTL. Antimony and 
chromium were detected at concentrations that exceed the Florida SCTL for 
leachability. 

5.7 GROUNDWATER ASSESSMENT. The groundwater assessment included the collection 
and analysis of groundwater samples from on-site monitoring wells during Phase 
I, IIA, and IIB. 

5.7.1 Phase I Groundwater Samples During the Phase I investigation, one 
groundwater sample was collected from WHF-9-CPT-1 at Site 9 and three groundwater 
samples were collected from two different locations at Site 10 (WHF-lo-CPT-1 and 
WHF-lo-CPT-2). Sampling locations are shown on Figure 3-3. For both Sites 9 and 
10, the groundwater samples were analyzed for TCL VOCs and TAL metals at an off- 
site laboratory. For Phase I, groundwater samples were collected using the PCPT 
and BAT sampling technique, which is considered appropriate for preliminary 
screening but not appropriate for risk assessment or decision making relative to 
response actions. As a result, Phase IIA and IIB groundwater sampling was 
conducted at existing andnewly installedmonitoringwells using ,e 
(i.e., bladder pumping) to support a risk assessment. A summary of the Phase I 
groundwater results is presented below. 

Site 9. The groundwater sample at WHF-9-CPT-1 was collected at 100 feet bls. 
Acetone and carbon disulfide,were detected in the groundwater sample; however, 
the detected concentrations were interpreted by HLA to be an artifact resulting 
from decontamination procedures because acetone and carbon disulfide were also 
detected at similar concentrations in the associated equipment blanks (ABB-ES, 
1992b). Furthermore, acetone is widely recognized as a laboratory-derived 
contaminant according to USEPA, Contract Laboratory Program Functional Guidelines 
for Organic Data Review (USEPA, 1991b). 

Nine inorganic analytes were detected in the groundwater sample. 'Results of the 
PCPT and BAT samples are summarized in the RI Phase I Technical Memorandum No. 
5 (ABB-ES, 1992b). 

Site 10. One groundwater sample was collected from 102 feet bls at WHF-lo-CPT-1 
(Figure 3-3). Samples were also collected at 102 feet bls and 152 feet bls at 
WHF-lo-CPT-2 (Figure 3-3). Acetone was detected in two groundwater samples; 
however, the detected concentrations were interpreted by HLA to be an artifact 
resulting from decontamination procedures for the reasons stated above. 

Six inorganic analytes were detected in the groundwater samples. Results of the 
PCPT and BAT samples are summarized in the RI Phase I Technical Memorandum No. 5 
(ABB-ES, 1992b). -- 
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5.7.2 Phase II Groundwater Samples The Phase IIA and IIB groundwater samples 
were analyzed for TCL VOCs, SVOCs, pesticides, PCBs, and TAL inorganic analytes. 
For Phase IIA, groundwater samples were collected from three monitoring wells at 
Site 9 (WHF-9-1, WHF-9-2, and WHF-9-3) and two monitoring wells at Site 10 (WHF- 
10-l and WHF-10-2). The locations of these wells are shown on Figure 3-3. For 
Phase IIB, the three existing monitoring wells at Site 9 and two existing wells 
at Site 10 were again sampled using low-flow sampling techniques. A summary of 
the analytical results for Phase IIA and IIB groundwater samples is presented 
below on an individual site basis. 

5.7.2.1 Site 9 Table 5-14 presents the analytical results for groundwater 
samples collected at Site 9 during Phase IIA and IIB sampling events. Site 9 
consists of one shallow well (WHF-9-3) and two intermediate depth wells (W-IF-9-1 
and WHF-9-2). The screened interval for the shallow well is 93 to 108 feet bls 
and 108 to 124 feet for the two intermediate wells. 

Phase IIA. As shown in Table 5-14, three groundwater samples were collected from 
Site 9 monitoring wells. The analytical results are discussed below: 

TCL VOCs. VOCs were not detected at concentrations above the IDL in groundwater 
samples collected from the shallow or intermediate monitoring wells at Site 9. 

TCL SVOCs. SVOCs were not detected at concentrations above the IDL in groundwater 
samples collected from the shallow or intermediate monitoring wells at ISite 9. 

Pesticides and PCBs. No pesticide or PCB compounds were detected in groundwater 
samples collected from the shallow or intermediate monitoring wells at lSite 9. 

TAL Metals and Total Cyanide. Fifteen inorganic analytes were detected in the 
Phase IIA groundwater samples. Of the 15 metals detected, only 2 inNorganic 
analytes (aluminumandiron) were detectedatconcentrations exceeding the Federal 
primary or secondary maximum contaminant levels (MCLs) and State GCTLs. The 
Federal MCLs and State GCTLs for aluminum and iron are 200 pg/R and 300 pg/R, 
respectively. 

Field Parameters. Representative measurements of the field parameters obtained 
during the purging of the monitoring wells are presented in Table 5-15. For Phase 
IIA, pH values for groundwater samples collected at Site 9 ranged from 7.99 to 
11.80 standard units (SUs). As shown in Table 5-15, two of the three pH values 
during Phase IIA were above the upper range for the Florida secondary drinking 
water criteria of 8.5 SUs. 

Temperature measurements ranged from 24.1 to 25.0 degrees Celsius ("C), and the 
specific conductance ranged from 33 to 1,300 micromhos per centimeter (pmhos/cm). 
Turbidity measurements for Phase IIA groundwater samples ranged from 12.7 to 612 
NTUs, which were all above the Florida public water supply treatment technique 
criteria of 5 NTUs. For Phase IIA samples, groundwater samples were not filtered 
nor were low-flow sampling techniques used. Therefore, any inorganics detected 
in Phase IIA results may be attributable to dissolved or colloidal fractions for 
inorganics or from the leaching of inorganics from sediment in the sample when 
the sample bottle was preserved (i.e., acidified) to a pH of 2.0 SUs. As a 
result, analytical results for inorganic analytes may be biased high. 
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Table 5-14 
Summary of Analytical Results Detected in Groundwater Samples, Site 9 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Sampling Event: PHASE IIA PHASE IIB 

Well Identifier: WHF-9-1 WHF-9-2 WHF-9-3 WHF-9-l WHF-9-2 WHF-9-3 WHF-9-3 WHF-9-3 

Sample Identifier: WHFS-1 WHF9-2 WHF9-3 09GOOlOl 09G00201 09G00301 09G00301 D 09Goo301 F 
(duplicate) (filtered) 

Collect Date: 27-OCT-93 26-OCT-93 26-OCT-93 23-AUG-96 26-AUG-96 23-AUG-96 23-AUG-96 23-AUG-96 

Volatile Organic Compounds bg/f I 

2-Butanone _- -- _- __ __ 2J -_ NA 

Semivolatile Organic Compounds @g/f 1 

None detected __ _- -- __ __ _- -_ NA 

Pesticides and PCBs kg/r) 

None detected __ -_ -- __ __ -- _- NA 

Inorganic Analytes (Irglf 1 

Aluminum 3,190 231 6,840 104 J 3,420 407 372 289 

Arsenic 3.2 J __ 3.1 J _- 3.6 J 2.6 J 2.8 J __ 

Barium 60.5 J 35.5 J 35.1 J 66.1 J 9.9 J 27.1 J 25.8 J 25.4 J 

Calcium 28,600 20,400 86,000 45,000 36,700 15,300 14,600 14,4’00 

Chromium 10.3 7.6 J 67.8 -_ 12.3 4J 2.4 J 2.6 J 

Copper 5J -- 5.2 J -- __ __ __ __ 

Iron 4,250 246 816 __ __ 173 148 11.3 

Lead 3.2 J __ __ -- __ __ __ __ 

Magnesium 433 J 199 J 197 J 60.6 J __ 158J 16OJ 151 J 

Manganese 23.9 2.7 J 8.6 J __ -- 1.5J 1.7 J 1.7 J 

Nickel __ 9.3 J -_ __ -- __ -_ _- 

Potassium 9,430 11,100 17,700 13,200 3,910 J 2,390 J 2,010 J 2,380 J 

Sodium 3,520 J 3,920 J 3,850 J 4,570 J 1,420 J 2,070 J 1,950 J 2,030 J 

Vanadium 32.7 J 2.8 J 24.6 J __ 21 J 16.4 J 14.3 J 14.1 J 

Zinc 9.7 J 13.7 J 9.8 J -- __ 14.8 J -- _- 

See notes at end of table. 



Table 5-14 (Continued) 
Summary of Analytical Results Detected in Groundwater Samples, Site 9 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Sampling Event: PHASE IIA PHASE IIB 

Well Identifier: WHF-9-l WHF-9-2 WHF-9-3 WHF-9-l WHF-9-2 WHF-9-3 

Sample Identifier: WHFS-1 WHF9-2 WHF9-3 09GOOlOl 09G00201 09Goo301 

Collect Date: 27-OCT-93 26-OCT-93 26-OCT-93 23-AUG-96 26-AUG-96 23-AUG-96 

Groundwater Quality (mglf J 

Alkalinity as CaCO, NA NA NA 138 94 43 

Hardness as CaCO, NA NA NA 105 85 37 

Sulfate NA NA NA 0.49 9.4 0.76 

Total dissolved solids NA NA NA 136 106 50 

Notes: pg/e = micrograms per liter. 
__ = analyte (if present) was not detected above instrument detection limit. 
J = estimated value. 
NA = not analyzed. 
PCB = polychlorinated biphenyl. 
mg/O = milligrams per liter. 

WHF-9-3 WHF-9-3 

09Goo301 D 09G00301 F 
(duplicate) (filtered) 

23-AUG-96 23-AUG-96 

NA NA 

NA NA 

NA NA 

NA NA 



Table 515 
Summary of Field Parameters, Site 9 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Monitoring Well 
Designation 

Date Sampled 
Temperature 

(“Cl 

Specific 
Conductance 
bmhos/cm) 

Turbidity 

O’W 

Phase IIA 

WHF-9-1 1 o-27-93 7.99 21.2 33 12.7 

WHF-9-2 1 O-26-93 11.60 24.0 1,300 27.7 

WHF-9-3 1 O-26-93 11.30 21.2 345 612 

Phase IIB 

WHF-9-1 8-23-96 9.12 27.2 41 1 

WHF-9-2 8-26-96 10.68 22.5 270 0.69 

WHF-9-3 8-23-96 9.84 22.2 80 11.59 

Notes: SU = standard unit. pmhos/cm = micromhos per centimeter. 
OC = degrees Celsius. NTU = nephelometric turbidity unit. 

Groundwater Quality. For Phase IIA, groundwater quality parameters such as 
alkalinity, hardness, sulfate, and TDS were not analyzed in the groundwater 
samples; however, these parameters were analyzed during Phase IIB and are 
discussed below. 

Phase IIB. Three groundwater samples (plus one duplicate andone filtered sample) 
were collected during Phase IIB from Site 9 monitoring wells. The analytical 
results are summarized in Table 5-14. A comparison of analytes detected in Phase 
IIB groundwater samples tobackground screeningvalues and to Federal primary MCLs 
and Florida GCTLs is shown in Table 5-16. Due to high turbidity readings during 
Phase IIA groundwater sampling, results from Phase IIA are not reported in Table 
5-16. The analytical results for Phase IIB are discussed below: 

TCL VOCs. One VOC (2-butanone) was detected in the groundwater sample collected 
from monitoring well WHF-9-3 with a concentration of 2 pg/R. As shown in Table 
5-14, the concentration was qualified as estimated (J) because the analyte was 
detected below the CRDL. Furthermore, the VOC was not detected in the duplicate 
sample and may be a result of laboratory-derived contamination. 

As shown in Table 5-16, Federal MCLs do not exist for 2-butanone; however, the 
State of Florida GCTL is 4,200 pg/R. Also, 2-butanone is recognized as a field 
or laboratory-derivedcontaminant accordingtoUSEPA, Contract Laboratory Program 
Functional Guidelines for Organic Data Review (USEPA, 1991b). 

TCL SVOCs. SVOCs were not detected at concentrations that exceeded the CRDL in 
groundwater samples collected from the shallow or intermediate monitoring wells 
at Site 9. 

Pesticides and PCBs. No pesticide or PCB compounds were detected in groundwater 
samples collected from the shallow or intermediate monitoring wells at Site 9. 

.-. 
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Table 5-16 
Comparison of Analytes Detected in Site 9 Phase IIB Groundwater Samples to 

Background Screening Values and Benchmark Concentrations 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Detected Background Florida Groundwater Cleanup 

Analyte 
Frequency of Reporting 

Concentrations Screening 
Federal Target Levels 

Detection’ Limit Range 
Range* Values3 

MCLs4 
Concentration5 Basis’ 

Volatile Organic Compounds @g/l) 

2-Butanone 113 10 3.5 __ NA 4,200 MC/ST 

Inorganic Analvtes @g/L) 

Aluminum 313 NR 104 to 3,420 654 200 *200 S 

Arsenic 213 0.5 2.7* to 3.6 ND 50 850 p/c 

Barium 313 NR 9.9 to 66.1 72.6 2,000 *2,000 P/ST 

Calcium 313 NR 14,950* to 45,000 3,320 NA NA 

Chromium 213 2 3.2* to 12.3 30 100 Yoo P 

Iron 113 5 160.5* 964 ‘300 *300 S 

Magnesium 213 34 60.6 to 159* 2,430 NA NA 

Manganese 113 1 1.6* 42.7 ‘50 *50 S/ST 

Potassium 313 NR 2,200* to 13,200 1,530 NA NA 

Sodium 313 NR 1,420 to 4,570 4,770 NA ‘160,000 P 

Vanadium 213 3.2 15.35x to 21 3.8 NA 49 MC/ST 

Zinc 113 0.63 7.4* 200 ‘5,000 85,000 S/ST 

See notes at end of table. 



Table 5-16 (Continued) 
Comparison of Analytes Detected in Site 9 Phase II B Groundwater Samples to 

Background Screening Values and Benchmark Concentrations 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected values). 
’ A value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one nondetect, one-half of the contract-required 
quantification limit/contract-required detection limit (CRQL/CRDL) is used as a surrogate concentration for the nondetect. 
3 The background screening value for organic compounds is the arithmetic mean concentration of background samples and twice the average of detected 
concentrations for inorganic analytes in background samples. 
4 Federal MCLs are maximum permissible concentrations of contaminants in water that are delivered to a user by a public water system. 
’ Source: Brownfields Cleanup Criteria Rule, Chapter 62-785, Florida Administrative Code, July 6, 1998. 
’ The concentrations are based on the following criteria: 

MC = FDEP groundwater guidance concentration based on minimum criteria 
ST = systemic toxicant 
C = carcinogen 
P = FDEP groundwater standard 
S = FDEP secondary groundwater standard 

’ Secondary MCL. 
s As provided in Chapters 62-550 and 62-520, Florida Administrative Code. 

Notes: MCL = maximum contaminant level. 
pg/P = micrograms per liter. 
__ = criteria not available. 
NA = no applicable standard currently exists. 
NR = not reported. 
ND = not detected. 
* = average of a sample and its duplicate. 
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TAL Metals and Total Cyanide. Twelve inorganic analytes were detected in the 
Phase IIB groundwater samples (Table 5-14). Of the 12 metals detected, only 1 
inorganic analyte (aluminum) was detected at concentrations exceeding the Federal 
MCLs and State GCTLs. The Federal MCL and State GCTL for aluminum is 200 pg/R 
(Table 5-16). 

In comparison to background groundwater values (Table 5-16), only five analytes 
(aluminum, arsenic, calcium, potassium, and vanadium) exceeded their respective 
background screening values. Total cyanide was not detected in any of the 
groundwater samples. 

Filtered Groundwater Samples. One filtered groundwater sample was collected from 
WHF-9-3 and analyzed for TAL inorganics (metals only) for comparison to the 
unfiltered sample from WHF-9-3 during Phase IIB. Table 5-14 contains a ,summary 
of metals detected in the filtered groundwater sample (sample identifier 
09G003OlF). 

Comparison of the analytical results between the filtered sample and the 
corresponding unfiltered sample indicates that fewer analytes were dete'cted in 
the filtered sample. For example, arsenic and zinc were 2.6 pg/R and 14.8 pg/R, 
respectively, in the unfiltered sample and undetected in the filtered sample from 
WHF-9-3. In addition, analyte concentrations in the filtered sample are generally 
lower than the corresponding concentrations in the unfiltered sample. For 
example, iron resulted in the greatest change in concentration between the 
unfiltered sample (173 pg/R) and the filtered sample (11.3 pg/R) at WHF-9-3. 

H-7 i In summary, the number and concentration of inorganic analytes detected in 
groundwater samples collected during the 1996 sampling event (Phase IIB) are 
generally lower than the corresponding samples collected during the 1993 sampling 
event (Phase IIA). The low-flow sampling procedure used during Phase IIB resulted 
in less turbid groundwater samples as compared to the groundwater samples 
collected during Phase IIA (Table 5-15). The low-flow sampling method produces 
less turbid samples that are probably more representative of the surficial aquifer 
than those obtained with a b'ailer. It should be noted that chemicals detected 
in groundwater samples collected during the Phase IIA sampling event that were 
not detected in groundwater samples collected in Phase IIB were included in human 
health and ERAS. 

Field Parameters. Representative measurements of the field parameters obtained 
during the purging of the monitoring wells are presented in Table 5-15. For Phase 
IIB, pH values for groundwater samples collected at Site 9 ranged from 9.12 to 
10.68 sus. All three pH values during Phase IIB were above the upper range for 
the Florida secondary drinking water criteria of 8.5 SUs. 

Temperature measurements ranged from 22.2 to 27.2 "C and the specific conductance 
ranged from 41to 270 pmhos/cm. Turbidity measurements for Phase IIB groundwater 
samples using the low-flow sampling method ranged from 0.69 to 11.5!) NTUs; 
however, only the sample from shallowwell WHF-9-3 produced turbidity measurements 
above the Florida public water supply treatment technique criteria of 5 NTUs. 
Furthermore, WHF-9-3 was used to collect a filtered water sample to eliminate 
turbidity. 

Groundwater Quality. As shown in Table 5-14, groundwater quality parameters were 
1 measured during Phase IIB groundwater sampling. The alkalinity for groundwater 
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samples ranged from 43 mg/R calcium carbonate (CaCO,) to 138 mg/R CaCO,; water 
* hardness ranged from 37 mg/R CaCO, to 105 mg/R CaCO,, sulfate concentration ranged 

from 0.49 mg/R to 9.4 mg/R; and TDS ranged from 50 mg/R to 136 mg/R. 

5.7.2.2 Site 10 Table 5-17 presents the analytical results for groundwater 
samples collected at Site 10 during Phase IIA and IIB sampling events. Site 10 
consists of one shallow well (WHF-10-2) and one intermediate depth well (WHF-lO- 
1) * The screened interval for the shallow well is 98 to 113 feet 
118 feet for the intermediate well. Below is a discussion of 
results for the Phase IIA and IIB sampling events. 

bls and 108 to 
the analytical 

Phase IIA. As shown in Table 5-17, two groundwater samples were 
Site 10 monitoring wells during the Phase IIA sampling event. 
results are discussed below: 

collected from 
The analytical 

TCL VOCs. VOCs were not detected at concentrations above the IDL _ ___ _ . 
in groundwater 

samples collected from the shallow or intermediate monitoring wells at Site 10. 

TCL SVOCs. SVOCs were not detected at concentrations above the IDL in groundwater 
samples collected from the shallow or intermediate monitoring wells at Site 10. 

Pesticides and PCBs. No pesticide or PCB compounds were detected in groundwater 
samples collected from the shallow or intermediate monitoring wells at Site 10. 

TAL Metals and Total Cyanide. Twelve inorganic analytes were detected in the 
Phase IIA groundwater samples. Of the 12 metals detected, only 2 inorganic 
analytes (aluminumandiron) were detectedatconcentrations exceeding the Federal 
MCL and State GCTLs. The Federal MCLs and State GCTLs for aluminum and iron are 
200 pg/R and 300 pg/R, respectively. Both analytes exceeding the screening 
criteria were detected from the shallow well (WHF-10-2). Total cyanide was not 
detected in any of the groundwater samples. 

Field Parameters. Representative measurements of the field parameters obtained 
during the purging of the monitoring wells are presented in Table 5-18. For Phase 
IIA, pH values for groundwater samples collected at Site 10 ranged from 5.07 to 
5.25 SUs. Both pH values were below the lower range for the Florida secondary 
drinking water criteria of 6.5 SUs. 

Temperature measurements were 22.0 'C, and the specific conductance ranged from 
15 to 19 /Imhos/cm. Turbidity measurements for the Phase IIA groundwater samples 
were 0.96 NTUs and 41 NTUs. The turbidity from WHF-10-2 was above the Florida 
public water supply treatment technique criteria of 5 NTUs. For Phase IIA 
samples, groundwater samples were not filtered nor were low-flow sampling 
techniques used. Therefore, inorganics detected in Phase IIA results may be 
attributable to dissolved or colloidal fractions for inorganics or from the 
leaching of inorganics from sediment in the sample when the sample bottle was 
preserved (i.e., acidified) to a pH of 2.0 SUs. As a result, analytical results 
for inorganic analytes may be biased high. 

Groundwater Quality. For Phase IIA, groundwater quality parameters such as 
alkalinity, hardness, sulfate, and TDS were not analyzed in the groundwater 
samples; however, some of these parameters were analyzed during Phase IIB and are 
discussed below. 

-. 
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Table 5-17 
Summary of Analytical Results Detected in Groundwater Samples, Site 10 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Sampling Event: PHASE IIA PHASE IIB 

Well Identifier: WHF-10-1 WHF-IO-2 WHF-10-l WHF-10-2 

Sample Identifier: 

Collect Date: I 

WHFlO-1 WHFlO-1 lOGO 1 OG00201 

27-OCT-93 27-OCT-93 26-AUG-96 26-AUG-96 

Volatile Organic Compounds @g/C) 

None detected __ 

Semivolatile Organic Compounds (pg/L) 

bi.s(2-Ethylhexyl) phthalate -- 

Pesticides and PCBs bglL) 

None detected -- 

Inorganic Analytes (pg/L) 

Aluminum 29.5 J 

Barium 10.3 J 

Calcium 657 J 

Chromium -- 

Iron 31.3 J 

Lead 1.5 J 

Magnesium 254 J 

Manganese 1.6 J 

Potassium 2,200 J 

Sodium 1,770 J 

Vanadium __ 

Zinc 18.4 J 

Groundwater Quality (mgll) 

Sulfate NA 

Total dissolved solids NA 

__ 

__ 

674 

8.6 J 

570 J 

4.4 J 

722 

1.2 J 

337 J 

12.6 J 

1,110 J 

2,590 J 

2.5 J 

22.4 

NA 0.25 

NA 14 

2J 

16.8 J 

1,140 J 

__ 

_- 

__ 

301 J 

__ 

2690 

2,090 J 

__ 

28.6 

__ 

__ 

__ 

11 J 

__ 

113 

-- 

355 J 

3.5 J 

-_ 

2,360 J 

-- 

-- 

0.4 

10 

Notes: pg/e = micrograms per liter. 
-- = analyte (if present) was not detected above the instrument detection limit. 
J = estimated value. 
PCB = polychlorinated biphenyl. 
mg/E = milligrams per liter. 
NA = not analvzed. 
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Table 5-18 
Summary of Field Parameters, Site 10 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Monitoring Well 
Designation 

Date Sampled 
Temperature 

(“C) 

Specific 
Conductance 
(umhoslcm) 

Turbidity 

P-V 
, 

Phase IIA 

WHF-10-l 1 o-27-93 5.07 22.0 19 0.96 

WHF-10-P 1 o-27-93 5.25 22.0 15 41 

Phase IIB 

WHF-10-1 8-26-96 6.12 23.7 23 0.44 

WHF-1 O-2 8-26-96 4.75 22.0 25 8.8 

Notes: SU = standard unit. 
OC = degrees Celsius. 
gmhos/cm = micromhos per centimeter. 
NTU = nephelometric turbidity unit. 

Phase IIB. Two groundwater samples were collected during Phase IIB from Site 10 
monitoring wells. The analytical results are summarized in Table 5-17. A 
comparison of analytes detected in Phase IIB groundwater samples to background 
screening values, Federal primary MCLs, and Florida GCTLs is shown in Table 5-19. 
The analytical results for Phase IIB are discussed below: 

TCL VOCs. VOCs were not detected at concentrations that exceeded the CRDL in 
groundwater samples collected from the shallow or intermediate monitoring wells 
at Site 10. 

TCL SVOCs. One SVOC [bis(2-ethylhexyl)phthalate] was detected in the groundwater 
sample collected from monitoring well WHF-10-l with a concentration of 2 pg/R. 
As shown in Table 5-17, the concentration was qualified as estimated (J) and is 
likely the result of a sampling artifact. As shown in Table 5-19, the SVOC 
detected was below both the Federal MCL and State GCTL for bis(2-ethylhexyl)p- 
hthalate. 

Pesticides and PCBs. No pesticide or PCB compounds were detected in groundwater 
samples collected from the shallow or intermediate monitoring wells at Site 10. 

TAL Metals and Total Cyanide. Eight inorganic analytes were detected in the Phase 
IIB groundwater samples (Table 5-17). None of the metals detected exceeded either 
the Federal MCLs or State GCTLs. The Federal MCLs and State GCTLs for analytes 
detected are shown in Table 5-16. 

In comparison to background groundwater values (Table 5-16), only one analyte 
(potassium) exceeded its background screening value of 2,690 pg/R. Total cyanide 
was not detected in any of the groundwater samples. 

In summary, the number and concentration of inorganic analytes detected in 
groundwater samples collected during the 1996 sampling event (Phase IIB) are 

'- generally lower than the corresponding samples collected during the 1993 sampling 
event (Phase IIA). The low-flow sampling procedure used during Phase IIB resulted 
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Table 5-19 
Comparison of Analytes Detected in Site 10 Phase IIB Groundwater Samples to 

Background Screening Values and Benchmark Concentrations 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency Reporting Detected Background Florida Groundwater Cleanup 

Analyte Of Limit Concentrations Screening 
Federal Target Levels 

Detection’ Range Range’ Concentration3 
MCLs4 - 

Concentration’ Basis 

Semivolatile Organic Compounds (rgll) 

his/2-Ethylhexyl)phthalate 112 10 2 __ 5 86 p/c 

lnorsanic Analytes @g/f 1 

Barium 212 40 11 to 16.8 72.6 2,000 82,000 P/ST 

Calcium 112 446 1,140 3,320 NA NA 

Iron 112 5 113 964 ‘300 @300 S 

Magnesium 212 1,000 301 to 355 2430 NA NA 

Manganese 112 1 3.5 42.8 ‘50 850 S/ST 

Potassium 112 417 2,690 1,530 NA NA 

Sodium 212 1,000 2,090 to 2,360 4770 NA ’ 160,000 P 

Zinc 112 3.7 28.6 200 ‘5,000 85,000 S/ST 

See notes at end of table. 



Table 5-19 (Continued) 
Comparison of Analytes Detected in Site 10 Groundwater Samples to 

Background Screening Values and Benchmark Concentrations 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected values). 
* A value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one nondetect, one-half of the contract-required 
quantification limit/contract-required detection limit (CRQL/CRDL) is used as a surrogate concentration for the nondetect. 
’ The background screening value for organic compounds is the arithmetic mean concentration of background samples and twice the average of detected concentrations 
for inorganic analytes in background samples. 
4 Federal MCLs are maximum permissible concentrations of contaminants in water that are delivered to a user by a public water system. 
’ Source: Brownfields Cleanup Criteria Rule, Chapter 62-785, Florida Administrative Code, July 6, 1998. 
’ The concentrations are based on the following criteria: 

C = carcinogen 
P = FDEP groundwater standard 
S = FDEP secondary groundwater standard 
ST = systemic toxicant 

’ Secondary MCL. 
* As provided in Chapters 62550 and 62-520, Florida Administrative Code. 

Notes: MCL = maximum contaminant level. 
m/L = micrograms per liter. 
__ = criteria not available. 
NA = no applicable standard currently exists. 
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in less turbid groundwater samples as compared to the groundwater samples 
collected during Phase IIA. The low-flow sampling method produces less turbid 
samples that are more representative of the surficial aquifer than those obtained 
with a bailer. It shouldbe noted that chemicals detected in groundwater samples 
collected during the Phase IIA sampling event that were not detected in Phase IIB 
were included in human health and ERAS. 

Field Parameters. Representative measurements of the field parameters obtained 
during the purging of the monitoring wells are presented in Table 5-18. For Phase 
IIB, pH values for groundwater samples collected at Site 10 ranged from 4.75 to 
6.12 SUs. Both pH values were below the lower range for the Florida secondary 
drinking water criteria of 6.5 SUs. 

Temperature measurements ranged from 22.0 to 23.7 "C and the specific conductance 
ranged from 23 to 25 pmhos/cm. Turbidity measurements for Phase IIB groundwater 
samples using the low-flow sampling method ranged from 0.44 to 8.8 NTUs. The 8.8 
NTU turbidity measurement from the shallow well (WHF-10-2) was the only location 
that produced a turbidity measurement above the Florida public water :supply 
treatment technique criteria of 5 NTUs. 

Groundwater Quality. As shown in Table 5-17, certain groundwater quality 
parameters were measured during Phase IIB groundwater sampling. The sulfate 
concentration ranged from 0.25 mg/R to 0.4 mg/R and TDS ranged from 10 mg/R to 
14 mg/R. 

5.8 SURFACE WATER ASSESSMENT. The surface water assessment at Site 9 was 
conducted to assess the extent of surface water contamination from storm water 
runoff or contaminated surface soil (if present). One surface water sample (and 
a duplicate sample) was collected from the standing water/ponded area at Site 9 
in January 1996 (Phase IIB). The standing water/ponded area occurs during heavy 
rain periods and is shown on Figure 3-3. Surface water is not present at Site 
10; therefore, no surface water samples were collected. 

A summary of the analytes detected in the Site 9 surface water samples is shown 
in Table 5-20. A comparison of analytes detected in the surface water samples 
to benchmark concentrations is shown in Table 5-21. A summary of the anal:ytical 
results is discussed below: 

Total Petroleum Hydrocarbons. TPH was not detected at concentrations that 
exceeded the IDL in the surface water sample or duplicate sample collected from 
Site 9. 

As shown in Table 5-21, the detected concentration of toluene was below the Clean 
Water Act (CWA) Ambient Water Quality Criteria of 14,300 pg/R for water and fish 
consumption and 17,500 pg/R for freshwater acute toxicity. Also shown in Table 
5-21, Florida surface water quality standards for Class III freshwater has not 
been established for toluene; therefore, no comparison is made. 

TCL VOCs. One VOC (toluene) was detected in the duplicate sample (09WOOlOlD) at 
a concentration of 2 pg/R. The concentration was qualified as estimated (J) 
because the analyte was detected below the CRDL. Since the VOC was not detected 
in the surface water sample (09WOOlOl), the VOC may be a sampling or laboratory- 
derived artifact. 
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Table 5-20 
Summary of Analytical Results Detected in Surface Water Sample, Site 9 

Remedial investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Sample Identifier: 09WO0101 09WOOlOl D 

Collect Date: 05JAN-96 05-JAN-96 

Total Petroleum Hydrocarbons (ygll I 

None detected 

Volatile Organic Compounds (r9/LI 

Toluene -- 1J 

Semivolatile Organic Compounds @g/I) 

None detected __ -- 

Pesticides and PCBs @g/1) 

None detected __ 

Inorganic Analvtes IpglL) 

Aluminum 123J 129J 

Arsenic 0.6 J -_ 

Calcium 760 J 726 J 

Iron 118 105 

Magnesium 234 J 236 J 

Manganese 12.2 J 12J 

Potassium 313 J 298 J 

Sodium 904 J 893 J 

Notes: D = duplicate sample. 
pg/P = microgram per liter. 
__ = analyte (if present) was not detected above the instrument detection limit. 
J = estimated value. 



Table 5-21 
Comparison of Analytes Detected in Site 9 Surface Water Samples to 

Background Screening Values and Benchmark Concentrations 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency Detected 
CWA Ambient Water 

Reporting Quality Criteria’ 
Florida Surface Water 

Analyte of 
Limit Range 

Concentrations 
Water and Fish Consumption/ 

Quality Standards’ 
Detection’ Range’ 

Freshwater Acute Toxicity 
Class Ill Freshwater 

Volatile Organic Compounds @g/f) 

Toluene ‘I’ 10 3* 14,300/17,500 -_ 

Inorganic Analvtes kg/f 1 

Aluminum ‘I’ 200 126* pH dependent5 __ 

Arsenic ‘I’ 10 2.8* 0.0022/-- 50 

Calcium ‘I’ 5,000 743* __ __ 

Iron ‘I’ 100 111.5* 300/Y ,000 1,000 

Magnesium ‘I’ 5,000 235* -- -_ 

Manganese ‘I’ 15 12.1* 50/-- _- 

Potassium I/’ 5,000 305.5* __ _- 

Sodium ‘I’ 5,000 898.5* __ -- 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed 
(excluding rejected values). 
* A value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one nondetect, one-half of 
the contract-required quantification limit/contract-required detection limit is used as a surrogate concentration for the nondetect. 
3 Clean Water Act (CWA), Federal Ambient Water Quality Criteria, November 1995. 
4 Florida Surface Water Quality Standards, FAC 62-302, 1995. 
5 Criteria are pH dependent (see Federal Register 53FR33178). 
’ Number is for chronic aquatic toxicity for iron. 

Notes: The average of a sample and its duplicate is used for all table calculations. 

Samples: 09WOOlOl Duplicate sample: 09WOOlOl D 

CWA = Clean Water Act. 
pg/! = micrograms per liter. 
* = average of a sample and its duplicate. 
-_ = no criteria available. 



TCL SVOCs. SVOCs were not detected at concentrations that exceeded the CRDL in 
the surface water sample collected from Site 9. 

Pesticides and PCBs. No pesticide or PCB compounds were detected in the surface 
water sample collected from Site 9. 

TAL Metals and Total Cyanide. Eight inorganic analytes were detected in the 
surface water sample (Table 5-20). All metals detected (except iron) were 
qualified as estimated (J) because the analyte was detected below the CRDL. Of 
the eight metals detected, only one inorganic analyte (arsenic) exceeded the CWA 
Ambient Water Quality Criteria for water and fish consumption of 0.0022 pg/R as 
shown in Table 5-21. None of the metals exceeded established criteria for 
freshwater acute toxicity or Florida Class III freshwater standards (Table 5-21). 
Total cyanide was not detected in the surface water sample or duplicate sample. 
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6.0 HUMAN HEALTH RISK ASSESSMENT 

A HHRA has been conducted as part of the RI/FS for Site 9 and Site 10 at NAS 
Whiting Field. The purpose of the HHRA is to characterize the risks associated 
with thehypotheticalexposures to site-related chemicals. This HHRA is conducted 
in accordance with the following guidance documents: 

. USEPA's Risk Assessment Guidance for Superfund, Volume 1, Human Health 
Evaluation Manual (Part A) (USEPA, 1989a), 

. Guidance for Data Useability in Risk Assessment (Part A), Final (USEPA, 
1992a), and 

. Region IV Risk Assessment Guidance (USEPA, 1995a). 

Additionally, the HHRA will consider Florida Department of Environmental 
Protection (FDEP) cleanup criterion: 

. Brownfields Cleanup Criteria Rule, Chapter 62-785, Florida Administrative 
Code, July 6, 1998. 

The methodology for the HHRA is described in Chapter 2.0 of the GIR (HLA, 1998). 
The HHRA methodology presented in the GIR (HLA, 1998) consists of the following 
steps: 

. data evaluation, 

. selection of chemicals of potential concern, 

. exposure assessment, 

. toxicity assessment, and 

. risk characterization. 

The HHRA was prepared prior to the promulgation of the Florida SCTLs and GCTLs, 
Chapter 62-785, FAC. A comparison of the cleanup target levels and the Sites 9 
and 10 soil detections is presented in Chapter 5.0. No additional human health 
chemicals of potential concern were identified in the HHRA based on the Florida 
SCTLs and GCTLs. 

Site 9, Waste Fuel Disposal Pit, is located along the eastern facility boundary 
near the South Air Field at NAS Whiting Field. Site 10, Southeast Open Disposal 
Area is contiguous to Site 9. The location, physical description, and history 
associated with Site 9 and Site 10 are described in Chapter 1.0 of this report. 
During the RI, surface soil, subsurface soil, groundwater, and surface water were 
collected from Site 9 and Site 10. Sampling locations and the sampling rationale 
are presented in Chapter 3.0 of this report. 

6.1 DATAEVALUATION. The data evaluation involves numerous activities, including 
sorting data by medium; evaluating quantitation limits; and evaluating quality 
of data with respect to qualifiers. 

f-- The data for Sites 9 and 10 were divided into the following categories: surface 
soil, subsurface soil (Site 10 only), groundwater, surface water (Site 9 only), 

* and background for each media. 
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Sample quantitation limits (SQLs) are compared to USEPA Region III RBCs (USEPA, 
1998) and Florida Cleanup Target Levels (FDEP, 1998). Surface and subsurface soil 
SQLs were compared to Region III RBCs (USEPA, 1998) and Florida SCTLs (FDEP, 1998) 
for residential, industrial, and leachability (if necessary, based on groundwater 
contamination) scenarios. Groundwater SQLs were compared to Florida GCTLs (FDEP, 
1998) and Region III tap water RBCs (USEPA, 1998). Surface water SQLs were 
compared to Region IV Water Quality standards (USEPA, 1995b) and Florida water 
quality standards (FDEP, 1996b). Analyte-specific SQLs that are above RBCs and 
Florida screeningvalues are identifiedanddiscussedinthe uncertainty analysis. 

The quality of the data was evaluated with respect to the data qualifiers. Only 
data of sufficient quality were retained for evaluation in this HHRA. The HHRA 
considers data with "J", "U" , and "UJ" qualifiers as well as data with no 
qualifier. 

6.2 SELECTION OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN. The human health 
chemicals of potential concern (HHCPCs) were selected per the methodology 
described in Section 2.5 of the GIR (HLA, 1998). This HHCPC methodology considers 
(1) frequency of detection, (2) consistency with background conditions, (3) a 
comparison to regulatory and risk-based screening values, and (4) a comparison 
to essential nutrient levels. 

In selecting HHCPCs, USEPA Region IV criteria were used (USEPA, 1995a). For each 
medium, the following criteria were employed to exclude detected analytes from 
the list of HHCPCs. Each criterion by itself is justification for excluding the 
analyte: 

Less than 5 Percent Frequencv of Detection. If an analyte has a frequency 
of detection (number of samples in which the analyte is detected divided by 
the number of samples analyzed for that analyte) less than 5 percent (USEPA, 
1995a) and is not selected as an HHCPC in another medium, it is not selected 
as an HHCPC. This criterion is not used if there are less than 20 
environmental samples for a specific medium and therefore does not apply in 
this HHRA. 

Less than Backpround Screeninp Concentrations. If the maximum detected 
concentration of an analyte is less than twice the arithmetic mean of the 
background concentration (inorganics only), the analyte is not selected as 
an HHCPC (USEPA, 1995a). The background screening values for surface soil, 
subsurface soil, groundwater, and surface water are identified below. 

. A representative surface soil background data set consisting of Troup 
loamy sand is used for background screening of Sites 9 and 10 surface 
soil samples. Sample locations are identified on Figure 3-10 and are 
discussed in Subsection 3.3.1 of the GIR (HLA, 1998). The background 
surface soil data used for screening surface soils at Site 9 and Site 
10 are presented in Table 3-8 of the GIR (HLA, 1998). Table 3-9 in the 
GIR (HLA, 1998) presents the summary statistics andbackground screening 
value used in the Site 9 and Site 10 HHRA surface soil evaluation. 

. Backgroundsubsurface soil sample locations are identifiedonFigure 3-11 
and discussed in Subsection 3.3.2 (HLA, 1998). Tables 3-15 and 3-17 
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present the background screening data, and Table 3-18 presents summary 
statistics for screening subsurface soil at Site 10. 

. Background groundwater sample locations are identified on Figure 3-12 
and discussed in Subsection 3.3.3 of the GIR (HLA, 1998). Tables 3-21 
through 3-23 of the GIR (HLA, 1998) present background screening data 
for groundwater. Table 3-24 of the GIR (HLA, 1998) presents the summary 
statistics used for screening the groundwater at Site 9 and Site 10. 

. Background surface water data are not available for Site 9. The surface 
water at Site 9 is an isolated water body created as a result of 
excavation activities. Neither Coldwater Creek, Clear Creek, or ponds 
in the area are similar to the ephemeral pond at Site 9. 

Less than Risk-Based Screening Concentrations, Standards, and Guidelines. 
If the maximum detected concentration of the analyte in a medium is less than 
its corresponding adjustedUSEPARegion III RBC (USEPA, 1998), and less than 
Federal and Florida standards and guidelines, the analyte is not selected 
as an HHCPC (USEPA, 1995a). The target hazard quotient (HQ) in the USEPA 
Region III RBC table is 1 and the target cancer risk is 1~10~~. All RBCs 
based on noncarcinogenic effects are adjusted for a target HQ of 0.1 per 
Region IV guidance (USEPA, 1995a). 

The residential soil RBCs are used for surface soil. The industrial soil 
RBCs are used for subsurface soil. No RBC is available for lead in soil due 
to a lack of toxicity data. Based onUSEPA recommendation, a screening level 
of 400 mg/kg for lead under residential land use is used as the RBC for lead 
in soil (USEPA, 1994c). No RBC is available for TPH; therefore, the FDEP 
Risk-Based Target Cleanup Level (FDEP, 1998) is used for screening. The 
maximumdetectedconcentrations of analytes in surface soil are also compared 
to residential Florida SCTLs. The maximum detected concentration of any 
organic analyte in surface soil that was also detected in groundwater (above 
a standard or guideline) is compared to the Florida SCTL for leaching for 
that analyte. 

Tap water RBCs (USEPA, 1998), Federal MCLs (USEPA, 1996a) and Florida GCTLs 
(FDEP, 1998) are used for groundwater. 

For surface water, Florida Surface Water Quality Standards (freshwater) 
(FDEP, 1996b), Region IVWater Quality Standards forhumanhealth consumption 
of water and organisms (USEPA, 1995b), and tap water RBC (USEPA, 19!38) are 
used. 

Less than Essential Nutrient Screeniw Values. If the maximum detected 
concentration of an essential nutrient in a medium is below a toxic level 
and consistent with or only slightly above its background concentration, the 
essential nutrient is not selected as an HHCPC. The derivation of essential 
nutrient screening values is presented in Appendix C-l of the GIR. 

HHCPCs were not screened using the iron essential nutrient value; .the RBC 
was used instead. However, if iron is determined to be a risk driver, a 
comparison of the risk concentrations against the essential nutrient level 
for iron will be presented in the uncertainty section for that medium. 
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If the analyte meets any of the above criteria, is not a member of the same 
chemical class as other HHCPCs in the medium, and is not a breakdown product of 
other HHCPCs in the medium, then the analyte is not selected as a CPC. In 
situations where multiple screening values are available, a chemical is excluded 
only if its maximum screening concentration is less than all of the corresponding 
screening values. Appendix C presents the RBCs, regulatory guidance values, and 
applicable or relevant and appropriate requirements (ARARs) thatareusedinHHCPC 
selection. After applying these criteria with professional judgment, HHCPCs are 
identified for each medium. HHCPC selection for each medium is presented below 
in Paragraphs 5.2.2.1 through 5.2.2.3. 

6.2.1 Surface Soil 

6.2.1.1 Site 9 Surface Soil Five samples (09SOOlOlto 09SOO501 and a duplicate, 
09S00301D) were collected from Site 9 during Phase II of the RI (Figure-3-l and 
Table 3-l). VOCs, SVOCs, pesticides, PCBs, and inorganic data from all of these 
samples are evaluated in this HHRA. Table 6-l identifies six inorganic analytes 
(aluminum, antimony, arsenic, chromium, iron, and vanadium) selected as HHCPCs 
for surface soil at Site 9. 

6.2.1.2 Site 10 Surface Soil Eleven surface soil samples (lo-SL-01 through lo- 
SL-05, lOSOO101, lOSOO201 [allbutbis(2-ethylhexyl)phthalate], lOS00201DL [only 
bis(2-ethylhexyl)phthalate], lOSOO301 [all but semivolatile], lOS00301R [only 
semivolatile], lOSOO401, lOSOO501, lOSOO601; andtwo duplicate samples; lOSOOlOlD, 
and lOS00201D) were collected from Site 10 (Figure 3-3 and Table 3-2). vocs, 
svocs, pesticides, PCBs, and inorganic data from all of these samples are 
evaluated in this HHRA. TPH was only analyzed in samples lOSOO201, lOSOO301, 
10s00501, and lOS00201D. Table 6-2 identifies that seven polyaromatic 
hydrocarbons (PAHs), (benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k) fluoranthene, dibenzo(a,h)anthracene, and chrysene, indeno(l,2,3- 
cd)pyrene), Aroclor-1254, four inorganic analytes (aluminum, arsenic, iron, and 
vanadium), and TPH were selected as HHCPCs for surface soil at Site 10. 

6.2.2 Subsurface Soil 

6.2.2.1 Site 10 Subsurface Soil Three subsurface soil samples (lOSSO201, 
lOSSO302, lOSSO503) and a duplicate sample (lOSS302A) were collected from Site 
10 (Figure 3-2). vocs, SVOCs, pesticides, PCBs, and inorganic data from these 
samples are evaluated in this HHRA. Table 6-3 presents the HHCPCs selection for 
subsurface soil at Site 10. No analytes were selected as HHCPCs in the subsurface 
soil. 

6.2.3 Groundwater 

6.2.3.1 Site 9 Groundwater Three groundwater samples (09GOOlOlthrough 09G00301 
and a duplicate sample 09G003OlD) were collected from Site 9 (Figure 3-3 and Table 
3-l). VOCs, SVOCs, pesticides, PCBs, and inorganic data from these samples are 
evaluated in this HHRA. The 1996 sampling event, which collected groundwater 
using the low-flow method described in Section 3.5, was evaluated in this HHRA. 
Table 6-4 identifies two inorganics (aluminum and arsenic) selected as HHCPCs for 
groundwater in Site 9. 
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Table 6-l 
Selection of Human Health Chemicals of Potential Concern 

for Surface Soil, Site 9 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency of 
Range of Range of Average of Background Selected Analyte 

Analyte 
Detection’ 

Reporting Detected Detected Screening Screening HHCPC? Reason5 
Limits Concentrations Concentrations’ Concentration3 Concentration4 (Yes/No) 

Volatile Organic Compounds @g/kg) 

1,2,4-Trichlorobenzene 115 370 to 470 110 110 NA 78,000 No S 

1,4-Dichlorobenzene 115 370 to 470 120 120 NA 5,600 No S 

lnoraanic Analytes lmglkg) 

Aluminum 4/5 40 17,500 to 29,300 25,438 15,848 7,800 Yes 

Antimony l/5 12 8.3 8.3 8 3.1 Yes 

Arsenic 5/5 NA 2.8 to 10.1 7 3.2 0.43 Yes 

Barium 415 40 5.5 to 15.3 10 23.2 150 No B, S 

Beryllium 415 1 0.08 to 0.17 0.13 0.36 16 No BS 

Calcium l/5 1,000 442 442 396 1 ,ooo,OOo No S 

Chromium 4/5 2 14.9 to 46.2 29.5 11 23 Yes 

Cobalt l/5 10 0.535 0.54 3 470 No B, S 

Copper 415 5 4.5 to 7.5 6.1 9.4 105 No B, S 

Iron 415 20 12,300 to 29,800 22,038 8,832 2,300 Yes 

Lead 515 0.6 3.1 to 12.3 7.1 11.4 500 No S 

Magnesium 4/5 1 mo 73.3 to 185 127 268 460,468 No B, S 

Manganese 415 3 10.1 to 40.55 23.5 392 160 No B, S 

Mercury 415 0.1 0.01 to 0.03 0.02 0.12 2.3 No B, S 

Nickel 315 8 2.9 to 5.05 4 7.2 105 No B, S 

Potassium l/5 1,000 356 356 177 1 ,ooo,OOo No S 

Vanadium 415 10 32.2 to 76.7 57 21.8 15 Yes 

Zinc 3/5 4 3.8 to 10.35 7 15.4 2,300 No B, s 

See notes at end of table. 



Table 6-l (Continued) 
Selection of Human Health Chemicals of Potential Concern 

for Surface Soil, Site 9 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected values). 
’ The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. It does not include those samples with “R”, “U”, or “UJ” 
validation qualifiers. 
’ The background screening value is twice the average of detected concentrations for inorganic analytes in background samples, 
4 For all chemicals except the essential nutrients (calcium, magnesium, potassium, and sodium), the lesser of the U.S. Environmental Protection Agency (USEPA) Region Ill 
Risk-Based Concentration (RBC) table for industrial soil exposure per January 1993 guidance (“Selecting Exposure Routes and Contaminants of Concern by Risk-Based 
Screening,” EPA/903/R-93-001) or the Florida Soil Cleanup Target Levels (Chapter 62-785, FAC) (FDEP, 1998) was used for screening. Actual values are taken from the 
USEPA Region Ill RBC Tables dated October 1, 1998, and are based on an excess lifetime cancer risk of 1 x 16’ or an adjusted hazard quotient of 0.1. For the essential 
nutrients, screening values were derived based on recommended daily allowances. Values are presented in Appendices B-l and B-2 of the General Information Report, 
’ Analyte was included or excluded from the risk assessment for the following reasons: 

B = the maximum detected concentration did not exceed the background screening concentration; therefore, the analyte will not be considered further. 
S = the maximum detected concentration did not exceed the screening concentration; therefore, the analyte will not be considered further. 

~ Notes: The average of a sample and its duplicate is used for all table calculations. 
Samples: 09SOOlOl through 09SOO501 
Duplicate sample: 09SOO301 D 
Background samples: BKG-SL-02, BK-SL-06, BKG-SL-07, BKG-SL-08, BKSOOlOl, BKS00201, BKS00401, and, BKS00501. 
Background duplicate sample: BKS00201 D 

HHCPC = human health chemical of potential concern. pg/kg = micrograms per kilogram. 
NA = not applicable. mg/kg = milligrams per kilogram. 



Table 6-2 
Selection of Human Health Chemicals of Potential Concern 

for Surface Soil, Site 10 

Analyte 
Frequency 

of 
Detection’ 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Range of Range of Mean of Background Selected 
Reporting Detected Detected Screening Screening 

Limits Concentrations* Concentrations3 Concentration4 Concentration’ 

Analyte 
HHCPC? 

WWW 

Reason’ 

Volatile Organic Compounds bg/kg) 

P-Hexanone l/11 11 to 12 4.8 * 4.8 NA 310,000 No S 

Xylenes (total) l/11 5to 12 1 1 NA 13,000,000 No S 
Semivolatile Organic Compounds fyglkg) 

Acenaphthene 2/l 1 350 to 1,600 11oto 115* 113 NA 470,000 No S 

Anthracene 3111 350 to 1,600 120*to228* 183 NA 2,300,OOO No S 

Benzo(a)anthracene 8111 350 to 1,600 42 to 1,400 380 NA 870 Yes 

Benzo(a)pyrene 6111 350 to 1,600 45 to 2,500 627 NA 87 Yes 

Benzo(b)fluoranthene 8/l 1 350 to 1,600 62 to 2,500 550 NA 870 Yes 

Benzo(g,h,i)perylene 2111 350 to 1,600 260 * to 3,800 2,030 NA 8,700 No S 

Benzo(k)fluoranthene 7111 350 to 1,600 62 to 2,300 532 NA 8,700 Yes C 
Butylbenzylphthalate 4jll 350 to 1,600 40 to 120 * 73.6 NA 220,000 No S 
Carbazole 316 365 to 1,600 140 *to 160 147 NA 32,000 No S 

Chrysene 9111 350 to 1,600 40 to 1,600 395 NA 87,000 Yes C 

Dibenzo(a,h)anthracene 2/l 1 185 to 380 180 *to 1,000 589 NA 87 Yes 

Dibenzofuran l/11 350 to 1,600 52 52 NA 31,000 No S 

Diethylphthalate l/11 350 to 1,600 96 96 NA 640,000 No S 

Fluoranthene 8111 350 to 1,600 59 to 1,500 * 551 NA 310,000 No S 

Fluorene l/11 350 to 1,600 120 120 NA 310,000 No S 

Indeno(l,2,3-cd)pyrene 4/l 1 350 to 1,600 57 * to 3,200 919 NA 870 Yes 

Phenanthrene 6/11 350 to 1,600 36 to 740 * 301 NA 230,000 No S 

See notes at end of table. 
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Table 6-2 (Continued) 
Selection of Human Health Chemicals of Potential Concern 

for Surface Soil, Site 10 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency Range of Range of Mean of Background Selected Analyte 
Analyte of Reporting Detected Detected Screening Screening HHCPC? Reason’ 

Detection’ Limits Concentrations’ Concentrations’ Concentration4 Concentration’ C/WJo) 

Semivolatile Organic Compounds (pa/kg) (continued) 

Pyrene 9/l 1 350 to 1,600 45 to 1,800 503 NA 230,000 No S 
bi.s(BEthylhexyl)phthalate 7/l 1 350 to 1,600 57 to 1,720 350 NA 46,000 No S 

Pesticides and PCBs @g/kg) 

4,4’-DOD l/11 3.6 to 170 4.4 4.4 NA 2,700 No S 

4,4’-DDE l/l 1 3.6 to 170 37 37 NA 1,900 No S 

4,4’-DDT 7111 3.8 to 170 2.1 to 35 17 NA 1,900 No S 

Aroclor-1254 5111 36 to 1,700 51 to 370 * 229 NA 320 Yes 

Aroclor-1260 2111 36 to 1,700 49 to 60 54.5 NA 320 No S 

Dieldrin l/11 3.6 to 170 19 19 NA 40 No s 

Heptachlor l/11 1.9 to 86 5.2 5.2 NA 10 No S 

Heptachlor epoxide l/11 1.9 to 86 2.4 2.4 NA 70 No S 
alpha-Chlordane 2111 1.9 to 860 1.1 to 5.2 3.2 NA 490 No S 

gamma-Chlordane l/11 1.9 to 860 6.4 6.4 NA 490 No S 

Inorganic Analytes (mglkg) 

Aluminum 11111 NA 7,430 * to 37,000 16,673 15,848 7,800 Yes 

Arsenic ll/ll NA 2.6 *to 8.8 4.8 3.2 0.43 Yes 

Barium 11111 NA 7.5 to 191 * 30.9 23.2 105 No S 

Beryllium 9111 0.09 to 1 0.08 * to 0.32 * 0.17 0.36 16 No B 

Cadmium 7111 0.09 to 1 0.5 to 2.4 1.3 0.58 3.9 No S 

See notes at end of table. 



Table 6-2 (Continued) 
Selection of Human Health Chemicals of Potential Concern 

for Surface Soil, Site 10 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency Range of Range of Mean of Background Selected Analyte 
Analyte of Reporting Detected Detected Screening Screening HHCPC? Reason’ 

Detection’ Limits Concentrations2* Concentrations3 Concentration4 Concentration’ (Yes/No) 

Inorganic Analvtes (mg/kgJ (continued) 

Calcium ll/ll NA 157 to 20,500 * 2,629 396 1 ,ooo,ooo No S 

Chromium ll/ll NA 10.1 to 31.9 19.3 11 23 Yes 

Cobalt 10/l 1 10 0.81 *to 2.4 1.5 3 470 No B, S 

Copper 10111 5 5.2 to 24.2 11.3 9.4 105 No S 

Cyanide 5111 0.24 to 0.5 0.11 to 0.17 * 0.14 0.28 160 No B, S 

Iron 11111 NA 6,650 * to 23,800 13,130 8,832 2,300 Yes 

Lead 11111 NA 8.6 to 47.8 27.2 11.4 400 No S 

Magnesium ll/ll NA 77.7 to 5,760 * 676 268 460,468 No S 

Manganese 11111 NA 13.1 to 389 84.4 392 160 No B 

Mercury 5111 0.08 to 0.14 0.01 to 0.2 0.08 0.12 2.3 No S 

Nickel 7111 2.3 to 8 3*to7 4.9 7.2 105 No S 

Potassium 5111 129 to 1,000 70.5 to 360 * 225 177 1 ,ooo,ooo No S 

Selenium l/11 0.4 to 1 0.29 0.29 0.46 39 No 8, S 

Sodium 8111 1,000 160 to 387 237 406 1 ,ooo,OOo No B, S 

Thallium l/11 0.44 to 2 0.13 0.13 1.2 0.63 No B, S 

Vanadium 11111 NA 18.8 * to 63.4 33.8 21.8 15 Yes 

Zinc to/11 4 11.2 to 705 104 15.4 2,300 No S 

See notes at end of table. 



Table 6-2 (Continued) 
Selection of Human Health Chemicals of Potential Concern 

for Surface Soil, Site 10 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Analyte 
Frequency Range of 

of Reporting 
Detection’ Limits 

Range of 
Detected 

Concentrations’* 

Mean of 
Detected 

Concentrations3 

Background 
Screening 

Concentration4 

Selected 
Screening 

Concentration5 

Analyte 
HHCPC? 

(Yes/W 

Reason’ 

m (mglkg) 

Total petroleum 
hydrocarbons 

313 1.8 3.3 to 666 252 NSC 380 Yes 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected values). 
* A value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one nondetect, one-half of the contract-required quantification 
limit/contract-required detection limit is used as a surrogate concentration for the nondetect. 
3 The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. It does not include those samples with “R”, “U”, or “UJ” 
validation qualifiers. 
’ The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. 
’ For all chemicals except the essential nutrients (calcium, magnesium, potassium, and sodium), the lesser of the U.S. Environmental Protection Agency (USEPA) Region Ill 
Risk-Based Concentration (RBC) table for residential soil exposure per January 1993 guidance (“Selecting Exposure Routes and Contaminants of Concern by Risk-Based 
Screening,” EPA/903/R-93-001) or the Florida Soil Cleanup Target Levels (FDEP, 1998) was used for screening. Values from the USEPA Region Ill RBC Tables, dated October 

1, 1998, are based on an excess lifetime cancer risk of 1 x 1O-6 or an adjusted hazard quotient of 0.1. For the essential nutrients, screening values were derived based on 
recommended daily allowances. Lead value is from the Revised Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites (OSWER Directive 9355.4-12). 
Values are presented in Appendix E of this RI/FS report. 
’ Analyte was included or excluded from the risk assessment for the following reasons: 

B = the maximum detected concentration did not exceed the background screening concentration; therefore the analyte will not be considered further. 
C = This chemical was retained as a HHCPC because another carcinogenic PAH was selected as a HHCPC. 
S = the maximum detected concentration did not exceed the screening concentration; therefore, the analyte will not be considered further. 

Notes: The average of a sample and its duplicate is used for all table calculations. 
Samples: lo-SL-01 through lo-SL-05, lOSOOlO1, lOSOO201 (all but bis(2-ethylhexyl)phthalate), lOSOO2OlDL (only bis(2-ethylhexyl)phthalate), lOSOO301 (all but 
semivolatiles), IS00301 R (only semivolatiles), lOSOO401, lOSOO501, lOSOO601. 
Duplicate sample: lOSOOlOlD, lOS00201D. 
Background samples: BKG-SL-02, BKG-SL-06, BKG-SL-07, BKG-SL-08, BKSOOlOl, BKS00201, BKSOO401, and BKS00501. 
Background duplicate sample: BKS00201 D. 

HHCPC = human health chemical of potential concern. DDD = dichlorodiphenyldichloroethane. 
&kg = micrograms per kilogram. DDE = dichlorodiphenyldichloroethene. 
* = average of a sample and its duplicate. DDT = dichlorodiphenyltrichloroethane. 
NA = not applicable. mg/kg = milligrams per kilogram. 

I 
PCB = polychlorinated biphenyl. 



Table 6-3 
Selection of Human Health Chemicals of Potential Concern 

for Subsurface Soil, Site 10 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency of 
Range of Range of Mean of Background Selected Analyte 

Analyte 
Detection’ 

Reporting Detected Detected Screening Screening HHCPC? Reason’ 
Limit Concentrations Concentrations2 Concentration3 Concentration4 C/es/W 

Volatile Oraanic Compounds @g/kg) 

2-Butanone t/3 11 to 12 51* 51 NA 15,000,000 No S 

Carbon disulfide 313 11 to 12 2 to 5 3.2 NA 730,000 No S 

Ethylbenzene 2/3 11 to 12 3* to 20 11.5 NA 240,000 No S 

Toluene l/3 11 to 12 0.5* 0.5 NA 520,000 No S 
Xylenes (total) 313 11 to 12 1 to 4 3 NA 290,000 No S 
Semivolatile Organic Compounds &g/kg) 

2-Methylnaphthalene 213 370 to 420 95 to 175 135 NA 8,200,OOO No S 

Acenaphthalene 213 370 to 420 110 to 130* 120 NA 12600,000 No S 

Dibenzofuran l/3 370 to 420 82 82 NA 820,000 No S 

Fluoranthene l/3 370 to 420 58* 58 NA 8,200,OOO No S 

Fluorene 2/3 370 to 420 140* to 140 140 NA 8200,000 No S 

Naphthalene 213 370 to 420 160 to 250* 205 NA 8,200,OOO No S 

Phenanthrene 2/3 370 to 420 77 to 120* 96 NA 6,100,OOO No S 

Pyrene l/3 370 to 420 130* 128 NA 6,100,OOO No S 

See notes at end of table. 



Table 6-3 (Continued) 
Selection of Human Health Chemicals of Potential Concern 

for Subsurface Soil, Site 10 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency of 
Range of Range of Mean of Background Selected Analyte 

Analyte 
Detection’ 

Reporting Detected Detected Screening Screening HHCPC? Reason5 
Limit Concentrations Concentrations* Concentration3 Concentration4 (Yes/W 

Pesticides and PCBs @g/kg) 

4,4’-DDD 213 3.7 to 16.5 1.4 to 10 5.7 NA 17,000 No S 

4$-DDE 213 3.7 to 16.5 0.66 to 9.3 5 NA 12,000 No S 

4,4’-DDT l/3 3.7 to 16.5 3.9 3.9 NA 13,000 No S 

Aldrin ‘/3 1.9 to 8.65 3.9 3.9 NA 34 No S 

Dieldrin l/3 3.7 to 16.5 5 5 NA 300 No S 

lnotaanic Analytes (mglkg) 

Aluminum 313 NA 12,000* to 12,400 12,200 27,800 200,000 No B, S 

Antimony 113 2.8 to 12 7.9 7.9 4.4 32 No S 

Arsenic 313 NA 1.7 to 3.7 2.6 6.2 3.7 No B, S 

Barium 313 NA 13* to 28.2 18.6 15.8 14,000 No S 

Beryllium 313 NA 0.16 to 0.4 0.24 0.26 410 No S 

Cadmium 113 0.67 to 1 0.91 0.91 0.92 100 No B, S 

Calcium 213 1,000 502 to 4,100 2,301 444 1 ,ooo,ooo No S 

Chromium 313 NA 11.2 to 207 77 22.8 430 No S 

See notes at end of table. 



Table 6-3 (Continued) 
Selection of Human Health Chemicals of Potential Concern 

for Subsurface Soil, Site 10 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency of 
Range of Range of Mean of Background Selected Analyte 

Analyte 
Detection’ 

Reporting Detected Detected Screening Screening HHCPC? Reason’ 
Limit Concentrations Concentrations* Concentration’ Concentration4 (Yes/W 

lnoraanic Analytes (mglkg) (continued) 

Cobalt 113 0.75 to 10 2.5 2.5 1.5 12,000 No S 

Copper 313 NA 4.5 to 11.9 7.2 8.8 8,200 No S 

Cyanide 113 0.1 to 1 0.49 0.49 ND 4,100 No S 

Iron 313 NA 7,495 to 44,600 19,948 18,100 61,000 No B, S 

Lead 313 NA 13.9* to 82.4 53.7 8.4 400 No S 

Magnesium 3/3 NA 90.9 to 160 133 272 460,468 No B, S 

Manganese 313 NA 13.3 to 124 59.3 42.6 4,100 No S 

Mercury 2/3 0.1 0.08 to 0.12 0.1 ND 28 No S 

Nickel 213 8 1.9 to 4.2 3.1 5 4,100 No B, S 

Potassium 213 154 to 1,000 185 to 192 * 189 181 1 ,ooo,ooo No S 

Selenium 113 0.47 to 1 0.59 * 0.59 0.3 1,000 No S 

Silver 213 0.435 to 2 0.46 to 1 0.73 1.1 1,000 No B, S 

See notes at end of table. 



Table 6-3 (Continued) 
Selection of Human Health Chemicals of Potential Concern 

for Subsurface Soil, Site 10 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency of 
Range of Range of Mean of Background Selected Analyte 

Analyte 
Detection’ 

Reporting Detected Detected Screening Screening HHCPC? Reason’ 

Limit Concentrations Concentrations* Concentration3 Concentration4 WOW 

Inorganic Analvtes (mglkg) (continued) 

Sodium 213 1,000 182 to 212 197 ND 1 ,ooo,oOO No S 

Vanadium 313 NA 19.8 to 104 48.8 45 1,400 No S 

Zinc 313 NA 19.4* to 27.3 23.9 15.6 61,000 No S 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected values). 
* The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. It does not include those samples with “R”, “U”, or “UJ” 
validation qualifiers. 
3 The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. 
4 For all chemicals except the essential nutrients (calcium, magnesium, potassium, and sodium), lesser of the U.S. Environmental Protection Agency (USEPA) Region III Risk- 
Based Concentration (RBC) table for industrial soil exposure per January 1993 guidance (“Selecting Exposure Routes and Contaminants of Concern by Risk-Based 
Screening,” EPA/903/R-93-001) or Florida Soil Cleanup Target Levels (FDEP, 1998) were used for screening. Actual values are taken from the USEPA Region Ill RBC Tables 
dated October 1, 1998, and are based on an excess lifetime cancer risk of 1 x 10-O or an adjusted hazard quotient of 0.1. For the essential nutrients, screening values were 
derived based on recommended daily allowances. Lead value is from the Revised Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites (OSWER 
Directive 9355.4-12). Values are presented in Appendix E of this RI/FS report. 
’ Analyte was included or excluded from the risk assessment for the following reasons: 

B = the maximum detected concentration did not exceed the background; therefore the analyte will not be considered further. 
S = the maximum detected concentration did not exceed the screening concentration; therefore, the analyte will not be considered further. 

Notes: The average of a sample and its duplicate is used for all table calculations. 
Samples: lOSSO201, lOSSO302, lOSSO503. 
Sample duplicate: lOSS302A 
Background samples: BKBOOIOI, BKB00102, BKBPOI, BKB00202, BKB00301, BKB00302, BKBOO401, BKBO0402, BKBOO501, BKB00502, BKB00601, BKB00602, 
BKBO0701, BKB00702. 
Background duplicate samples: BKB00401 D and BKB00602D. 

HHCPC = human health chemical of potential concern. PCB = Polychlorinated biphenyl. 
ND = not detected in any background sample. * = analyte of a sample and its duplicate. 
mg/kg = milligrams per kilogram. pg/kg = micrograms per kilogram. 

DDD = dichlorodiphenyldichloroethane. DDE = Dichlorodiphenyldichloroethene. 
DDT = dichlorodiphenyltrichloroethane. NSC = no screening criteria available. 



Table 6-4 
Selection of Human Health Chemicals of Potential Concern 

for Unfiltered Groundwater, Site 9 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency of Reporting 
Detected Mean of Background Selected Analyte 

Analyte 
Detection’ Limit Range 

Concentrations Detected Screening Screening HHCPC? Reason’ 
Range* Concentrations3 Concentration4 Concentration’ (Yes/W 

Volatile Orqanic Compounds @g/f 1 

2-Butanone 113 10 3.5 3.5 NA 190 No S 

Inorganic Analytes @g/f I 

Aluminum 313 NA 104 to 3,420 1,310 654 200 Yes 

Arsenic 213 0.5 2.7* to 3.6 3.2 NA 0.045 Yes 

Barium 313 NA 9.9 to 66.1 34.2 72.6 260 No B, S 

Calcium 313 NA 14,950* to 45,000 32,200 3,320 1,055,398 No S 

Chromium 213 2 3.2* to 12.3 7.8 30 11 No B 

Iron ‘I3 5 160.5* 161 964 300 No B, S 

Magnesium 213 34 60.6 to 159* 110 2,430 118,807 No B, S 

Manganese 113 1 1.6* 1.6 42.8 50 No B, S 

Potassium 313 NA 2,200* to 13,200 6,440 1,530 297,016 No S 

Sodium 313 NA 1,420 to 4,570 2,670 4,770 160,000 No B, S 

Vanadium 213 3.2 15.4* to 21 18.2 3.8 26 No S 

Zinc 113 0.6 to 3 7.7* 7.7 200 1,100 No B, S 

See notes at end of table. 



Table 6-4 (Continued) 
Selection of Human Health Chemicals of Potential Concern 

for Unfiltered Groundwater, Site 9 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

I 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected values). 
’ A value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one nondetect, one-half of the contract-required quantification 
limit/contract-required detection limit is used as a surrogate concentration for the nondetect. 
’ The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. It does not include those samples with “R”, “U”, or “UJ” 
validation qualifiers. 
’ The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. 
5 For all chemicals except the essential nutrients (calcium, magnesium, potassium, and sodium). The lesser of the U.S. Environmental Protection Agency (USEPA), Region Ill 
Risk-Based Concentration (RBC) table for tap water exposure per January 1993 guidance (“Selecting Exposure Routes and Contaminants of Concern by Risk-Based 
Screening,” EPA/903/R-93-001) or the Florida Groundwater Cleanup Target Levels (FDEP, 1998) was used for screening. Actual values are taken from the USEPA Region Ill 
RBC Tables dated October 1, 1998, and are based on a excess lifetime cancer risk of 1 x 10e6 or an adjusted hazard quotient of 0.1. For the essential nutrients, screening 
values were derived based on recommended daily allowances. Values are presented in Appendices B-l and B-2 of the General Information Report. 
’ Analyte was included or excluded from the risk assessment for the following reasons: 

B = the maximum detected concentration did not exceed the background screening concentration; therefore, the analyte will not be considered further. 
S = the maximum detected concentration did not exceed the screening concentration; therefore, the analyte will not be considered further. 

Notes: The average of a sample and its duplicate is used for all table calculations. 
Samples: 09GOOlOl through 09G00301 
Duplicate sample: 09G00301 D 
Background samples: BKGOOlOl through BKG00103, BKG00201 through BKG00203, and BKG00301. 
Background duplicate sample: BKGOOlOlD 

* = analyte of a sample and its duplicate. HHCPC = human health chemical of potential concern. 
m/f = micrograms per liter. NSC = no screening concentration available. 
NA = not applicable. ND = not detected in any background samples. 

I DDT = dichlorodiphenyltrichloroethane. NR = not reported. I 



: ). 

6.2.3.2 Site 10 Groundwater Two groundwater samples (10G00101and10G0020l)were 
collected from Site 10 (Figure 3-3). VOCs, SVOCs, pesticides, PCBs, and inorganic 
data from these samples are evaluated in this HHRA. The 1996 sampling event, 
which collected groundwater using the low-flow method described in Section 3.5, 
was evaluated in this HHRA. Table 6-5 presents the HHCPCs selection for 
groundwater at Site 10. No analytes were selected as HHCPCs in the groundwater. 

6.2.4 Surface Water 

6.2.4.1 Site 9 Surface Water One surface water sample (09WOOlOl) was collected 
from Site 9 (Figure 3-4 and Table 3-4). VOCs, SVOCs, pesticides, PCBs, TPH, and 
inorganic data from this sample are evaluated in this HHRA. As shown in Table 
6-6, only arsenic was selected as an HHCPC in surface water. 

6.3 EXPOSURE ASSESSMENT. The exposure assessment methodology is described in 
Subsection 2.5.3 of the GIR (HLA, 1998). This process involves several steps: 

. characterization of the exposure settinginterms of physical character- 
istics and the populations that may hypothetically be exposed to site- 
related chemicals; 

. identification of potential exposure pathways and receptors; and 

. quantification of exposure for each population in terms of the amount 
of chemical either ingested, inhaled, or absorbed through the skin from 
all complete or hypothetically complete (potential future) exposure 
pathways. 

Summaries of hypothetical exposure pathways to chemicals detected at Site 9 and 
Site 10 are presented on Figure 6-l. 

The hypothetical pathways includingmedium and route of exposure, the hypothetical 
exposed population, and the rationale for pathway selection or exclusion, are 
provided in Tables 6-7 and 6-8, and are described in more detail in Subsections 
6.3.1 through 6.3.3. Receptor-specific exposure parameters for each exposure 
scenario are presented in Appendix C of the GIR (HLA, 1998). Risk calculation 
spreadsheets in Appendix C of this RI Report also contain the assumptions for 
exposure parameters and quantitation of exposures. 

6.3.1 Surface Soil No humans currently reside or work at Site 9 and Site 10. 
There is a current potential exposure for a trespasser (adult or adolescent) and 
a site maintenance worker; therefore, these two receptors will be evaluated as 
a current exposure scenario. 

Site 9 and Site 10 could be developed eventually for residential land use; 
therefore, the residential receptor will be evaluated as part of the hypothetical 
future land-use scenario. Currently there are no buildings at the site; 
therefore, exposure of occupational workers will be only considered as part of 
the future land-use scenario. Other possible future exposure scenarios include 
excavation activities, such as installation of utility lines, and site 
maintenance, such as mowing the grass. 
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Table 6-5 
Selection of Human Health Chemicals of Potential Concern 

for Unfiltered Groundwater, Site 10 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency Reporting Detected Mean of Background Selected Analyte 
Analyte of Limit Concentrations Detected Screening Screening HHCPC? Reason’ 

Detection’ Range Range’ Concentrations3 Concentration4 Concentration5 C/es/W 

Semivolatile Organic Compounds &g/l) 

bi.(2-Ethylhexyl)phthalate 112 10 2 2 NA 4.8 No S 

lnoraanic Analytes @g/l) 

Barium 212 40 11 to 16.8 13.9 72.6 260 No B, S 

Calcium 112 446 1,140 1,140 3,320 1,055,398 No B, S 

Iron 112 5 113 113 964 300 No B, S 

Magnesium 212 100 301 to 355 328 2,430 118,807 No B, S 

Manganese 112 1 3.5 3.5 42.8 50 No B, S 

Potassium 112 417 2,690 2,690 1,530 297,016 No S 

Sodium 212 1,000 2,090 to 2,360 2,230 4,770 160,000 No B, S 

Zinc 112 3.7 28.6 28.6 200 1,100 No B, S 

See notes at end of table. 



Table 6-5 (Continued) 
Selection of Human Health Chemicals of Potential Concern 

for Unfiltered Groundwater, Site 10 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected values). 
* A value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one nondetect, one-half of the contract-required quantification 
limit/contract-required detection limit is used as a surrogate concentration for the nondetect. 
3 The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. It does not include those samples with “R”, “U”, or “UJ” 
validation qualifiers. 
4 The background screening value is twice the average of detected concentrations for inorganic analytes in background samples, 
5 For all chemicals except the essential nutrients (calcium, magnesium, potassium, and sodium). The lesser of the U.S. Environmental Protection Agency (USEPA), Region Ill 
Risk-Based Concentration (RBC) table for tap water exposure per January 1993 guidance (“Selecting Exposure Routes and Contaminants of Concern by Risk-Based 
Screening,” EPA/903/R-93-001) or the Florida Groundwater Cleanup Target Levels (FDEP, 1998) was used for screening. Actual values are taken from the USEPA Region Ill 
RBC Tables dated October 1, 1998, and are based on a excess lifetime cancer risk of 1 x lo’* or an adjusted hazard quotient of 0.1. For the essential nutrients, screening 
values were derived based on recommended daily allowances, Values are presented in Appendices B-l and B-2 of the General Information Report. 
’ Analyte was included or excluded from the risk assessment for the following reasons: 

B = the maximum detected concentration did not exceed the background screening concentration; therefore, the analyte will not be considered further. 
S = the maximum detected concentration did not exceed the screening concentration; therefore, the analyte will not be considered further. 

Notes: The average of a sample and its duplicate is used for all table calculations. 
Samples: lOG00101, lOGOO201. 
Background samples: BKGOOlOl through BKG00103, BKG00201 through BKG00203, and BKG00301 I 
Background duplicate sample: BKGOOlOlD. 

HHCPC = human health chemical of potential concern. 
&I = micrograms per liter. 

NA = not applicable. 



Table 6-6 
Selection of Human Health Chemicals of Potential Concern 

for Surface Water, Site 9 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Analyte 
Frequency of Reporting 

Detection’ Limit Range 

Detected 
Concentrations 

Range2 

Mean of 
Detected 

Concentrations” 

Background 
Screening 

Concentration4 

Selected 
Screening 

Concentration’ 

Analyte 
HHCPC? 

(Yes/No) 

Reason’ 

Volatile Organic Compounds @g/f 1 

Toluene 111 10 3* 3 ND 6,800 No S 

Inorganic Analytes @g/f) 

Aluminum l/l 200 126” 126 ND 3,700 No S 

Arsenic l/l 10 2.8* 2.8 ND 0.018 Yes 

Calcium 111 5,000 743* 743 ND 1,055,398 No S 

Iron l/l 100 111.5 111.5 ND 1,100 No S 

Magnesium 111 5,000 235” 235 ND 118,807 No S 

Manganese 111 15 12.1* 12.1 ND 84 No S 

Potassium 111 5,000 305.5* 305.5 ND 297,016 No S 

Sodium l/l 5,000 898.5* 898.5 ND 160,000 No S 

‘ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected values). 
’ A value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one nondetect, one-half of the contract-required quantification 
limit/contract-required detection limit is used as a surrogate concentration for the nondetect. 
’ The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. It does not include those samples with “R”, “U”, or “UJ” 
validation qualifiers. 
4 There are no appropriate background screening values available for Site 9. 
’ For all chemicals except the essential nutrients (calcium, magnesium, potassium, and sodium), the Region IV Water Quality Standard for human health criteria (water and 
organism consumption (January 26, 1995) was used for screening. If no Water Quality Standard is available, then the USEPA Region Ill Risk-Based Concentration (RBC) table 
for tap water exposure was used. Actual values are taken from the USEPA Region Ill RBC Tables dated October 1, 1998, and are based on a excess lifetime cancer risk of 
1 x lo” or an adjusted hazard quotient of 0.1. For the essential nutrients, screening values were derived based on recommended daily allowances. Values are presented in 
Appendices B-l and B-2 of the General Information Report. 
’ Analyte was included or excluded from the risk assessment for the following reasons: 

S = the maximum detected concentration did not exceed the screening concentration; therefore, the analyte will not be considered further. 

Notes: The average of a sample and its duplicate is used for all table calculations. 
Samples: 09WOOlOl Duplicate sample: 09WOOlOl D 

HHCPC = human health chemical of potential concern. * = analyte of a sample and its duplicate. 
UCI/P = microarams oer liter. ND = no data available. 
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Table 6-7 
Summary of Potential Exposure Pathways, Site 9 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Medium of 
Route of Exposure Potentially Exposed Population 

Selected for 
Exposure Evaluation 7 

Reason for Selection or Evaluation 

Current Land Use 

Surface Soil Dermal contact with soil, Resident (adult and child) No No humans currently reside at Site 9. Adolescents and adults may 
ingestion of soil, and inha- Trespasser (adult and adolescent) Yes be exposed to contaminants in the surface soil while trespassing. 
lation of fugitive dust. Occupational worker (adult) No The site maintenance workers may be exposed to contaminants in 

Site maintenance worker (adult) Yes surface soil, while performing routine site activities. 
Excavation worker (adult) No 

Groundwater Ingestion of groundwater Resident (adult) No There are no current exposures to groundwater. 
as drinking water 

Surface water Ingestion and dermal Trespasser (adult and adolescent) Yes Adolescent and adult may be exposed to contaminants in surface 
contact with surface wa- water while trespassing. 
ter. 

Future Land Use 

Surface soil Dermal contact with soil, Resident (child and adult) Yes If Site 9 is developed for residential use, residents could be ex- 
ingestion of soil, and inha- Trespasser (adolescent and adult) Yes posed to chemicals in surface soil. 
lation of fugitive dust. Occupational worker (adult) Yes Exposure of trespassers, occupational worker, site maintenance 

Site maintenance worker (adult) Yes worker and excavation worker to chemicals in surface soil are 
Excavation worker (adult) Yes possible. 

Groundwater Ingestion of groundwater Resident (adult and child) Yes If Site 9 is developed for residential use, drinking water wells in the 
as drinking water and surficial aquifer could be influenced by contaminants in the 
inhalation of volatiles groundwater associated with Site 9. Therefore, future residents 
while showering could be exposed to contaminants in the surficial aquifer. 

Surface Water Ingestion and dermal Resident (adult and child) Yes If Site 9 is developed for residential use, residents could be 
contact with surface water Trespasser (adult and adolescent) Yes exposed to contaminants in surface water. 

Trespassers could be exposed to chemicals in surface water while 
wading. 



Table 8-8 
Summary of Potential Exposure Pathways, Site 10 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Medium of 
Exposure 

Current Land Use 

Surface Soil 

Route of Exposure Potentially Exposed Population 
Selected for 
Evaluation ? 

Reason for Selection or Evaluation 

Dermal contact with soil, Resident (adult and child) No No humans currently reside at Site 10. Adolescents and adults 
ingestion of soil, and inha- Trespasser (adult and adolescent) Yes may be exposed to contaminants in the surface soil while tres- 
lation of fugitive dust. Occupational worker (adult) No passing. The site maintenance workers may be exposed to con- 

Site maintenance worker (adult) Yes taminants in surface soil, while performing routine site activities. 
Excavation worker (adult) No 

Subsurface Soil 

Groundwater 

Dermal contact with soil, Excavation Worker (adult) No An excavation worker could be exposed to soils during excavation 
ingestion of soil, and inha- activities, but no excavation activities are ongoing. Additionally, 
lation of fugitive dust. there were no HHCPCs selected for subsurface soil at Site 10. 

Ingestion of groundwater Resident (adult) No There are no current exposures to groundwater. Additionally, there 
as drinking water were no HHCPCs selected for groundwater. 

Future Land Use 

Surface soil 

Subsurface Soil 

Groundwater 

Dermal contact with soil, Resident (child and adult) Yes If Site 10 is developed for residential use, residents could be 
ingestion of soil, and inha- Trespasser (adolescent and adult) Yes exposed to chemicals in surface soil. 
lation of fugitive dust. Occupational worker (adult) Yes Exposure of trespassers, occupational worker, site maintenance 

Site maintenance worker (adult) Yes worker and excavation worker to chemicals in surface soil are 
Excavation worker (adult) Yes possible. 

Dermal contact with soil, Excavation Worker (adult) No An excavation worker could be exposed to subsurface soil during 
ingestion of soil, and inha- utility work or construction activities, however, there were no 
lation of fugitive dust. HHCPCs selected for subsurface soil at Site 10. 

Ingestion of groundwater Resident (adult and child) No If Site 10 is developed for residential use, drinking water wells in 

as drinking water and the surficial aquifer could be influenced by contaminants in the 
inhalation of volatiles groundwater associated with Site 10, however there were no 

while showering HHCPCs selected for groundwater at Site 10. 



Exposures of hypothetical future residents (adult and child), hypothetical future 
occupational workers, current and future site maintenance workers, future - 
excavation workers, and current and future trespassers (adult and child) to 
surface soil contaminants through ingestion, dermal contact, and inhalation of 
particulates are evaluated in this HHRA. 

6.3.2 Subsurface Soil Subsurface soil samples werenot collectedat Site 9 based 
on previous surface soil sampling results and the surface soil assessment (see 
Section 5.6 of this report for more discussion). 

There are no current exposures to subsurface soil because no excavation or 
construction activities are ongoing at Site 10. However, if Site 10 is developed 
for residential or industrial use or if excavation activities occur in the future, 
an excavation worker could be exposed to contaminants in subsurface soil. 
Therefore, exposure of excavation or construction workers to contaminants in 
subsurface soil (incidental ingestion, dermal contact, and inhalation of fugitive 
dust) wouldhave been evaluated in this HHRA, but there were no HHCPCs identified. 

6.3.3 Groundwater Currently, groundwater at Site 9 and Site 10 is not used for 
any potable or nonpotable purpose. Nor are there plans to use the water resource 
in the foreseeable future. However, in the event that Site 9 or areas 
hydraulically downgradient of Site 9 are developed, the exposure pathway to 
chemicals in groundwater could become complete (Site 9 only -no HHCPCs were 
identified for Site 10 groundwater). Therefore, the hypothetical future domestic 
use of the surficial aquifer (adult and child ingestion) is evaluatedin this HHRA 
as a worst-case estimate of hypothetical future receptors at Site 9 (i.e., future 
hypothetical worker scenarios are not evaluated). Inhalation of volatiles and 
dermal contact with groundwater while showering is not evaluated because no VOCs 
were selected as HHCPCs. 

-- 

6.3.4 Surface Water Currently, Site 9 (surface water is only present at Site 
9) is not used for any residential, occupational, or recreational purpose. 
Therefore, the only potentially complete exposure pathways are for trespassers 
(adult or adolescent). If in the future the site is developed, there would also 
be the potential for residents (adult or child) or site workers to be exposed to 
surface water. A current and potential future trespasser and potential future 
resident are evaluated in this HHRA as a worst-case exposure scenario. 

6.3.5 Exposure Point Concentrations Exposure point concentrations (EPCs) for 
all HHCPCs in surface soil, groundwater, and surface water according to Paragraph 
2.5.3.3 of the GIR (HLA, 1998). The EPC for HHCPCs is the lesser of the maximum 
detected concentration or the 95 percent upper confidence limit (UCL) of the 
arithmetic mean concentration (soil and surface water) or the arithmetic mean of 
the groundwater plume (groundwater only). This quantification process involves 
developing assumptions regarding exposure conditions and exposure scenarios for 
each receptor to estimate the total amount of contaminants that a hypothetical 
receptor may ingest, dermally absorb, or inhale from each exposure pathway. The 
ultimate goal of this step, as defined in USEPA guidance, is to identify the 
combination of these exposure variables or parameters that result in the most 
intense level of exposure that may "reasonably" be expected to occur under current 
and future site conditions (USEPA, 1989a). 

_-^ 
The EPCs for HHCPCs in surface soil for Site 9 and Site 10 are presented in Tables 

. 6-9 and 6-10, respectively. The EPCs for HHCPCs in groundwater for Site 9 are 
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Table 89 
Exposure Point Concentrations 

for Human Health Chemicals of Potential Concern 
for Surface Soil, Site 9 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Pield 
Milton, Florida 

Analyte 
Frequency 

of Detection’ 

Maximum 
Detected 

Concentration Concentration3 

Inorganic Anaivtes (mglkgl 

Aluminum 

Antimony 

Arsenic 

Chromium 

Iron 

Vanadium 

415 29,300 NC 29,300 

l/5 8.3 NC 8.3 

515 10.1 NC 10.1 

415 46.2 NC 46.2 

415 29,800 NC 29,800 

4/5 76.7 NC 76.7 

’ Frequency of detection is the number of samples in which the anaiyte was detected over the total number of samples 
analyzed (excluding rejected values). 
’ 95% upper confidence limit (UCL) of the arithmetic mean is calculated using all samples. One-half the contract-required 
quantitation limit/contract-required detection limit is used as a surrogate for nondetects. The UCL is not calculated when 
there are less than 10 total samples. 
3 Exposure point concentration is the lower of either the 95% UCL concentration or maximum detected concentration. 

Notes: % = percent. 
UCL = upper confidence limit (see footnote 2). 
mg/kg = milligrams per kilogram. 
NC = not calculated. 
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Table 6-10 
Exposure Point Concentrations 

for Human Health Chemicals of Potential Concern 
for Surface Soil, Site 10 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency Maximum Exposure 
Analyte of Detected 

95% 
UCL2 

Point 
Detection’ Concentration Concentration3 

Volatile Organic Compounds (yglkg) 

P-Hexanone l/11 4.8 6 4.8 

Semivolatile Organic Compounds @g/kg) 

Benzo(a)anthracene 8/ll 1,400 1,090 1,090 

Benzo(a)pyrene 6/11 2,500 1,300 1,300 

Benzo(b)fluoranthene 8/11 2,500 1,420 1,420 

Benzo(k)fluoranthene 7/l 1 2,300 1,050 1,050 

Chrysene 9111 1,600 1,400 1,400 

Dibenzo(a,h)anthracene 2111 1,000 347 347 

Indeno(l,2,3od)pyrene 4/l 1 3,200 854 854 

Pesticides and PCBs @g/kg) 

Aroclor-1254 5111 365 416 365 

Inorganic Analytes (mglkg) 

Aluminum 11111 37,000 24,300 24,300 

Arsenic 11111 8.8 6.4 6.4 

Iron 11111 23,800 17,500 17,500 

Vanadium 11111 63.4 45.2 45.2 

Other (mglkgl 

Total petroleum hydrocarbons 313 666 NC 666 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples 
analyzed (excluding rejected values). 
2 95% upper confidence limit (UCL) of the arithmetic mean is calculated using all samples. One-half the contract-required 
quantitation limit/contract-required detection limit is used as a surrogate for nondetects. The UCL is not calculated when 
there are less than 10 total samples. 
’ Exposure point concentration is the lower of either the 95% UCL concentration or maximum detected concentration. 

Notes: % = percent. 
UCL = upper confidence limit (see footnote 2). 
pg/kg = micrograms per kilogram. 
PCB = polychlorinated biphenyl. 
mg/kg = milligrams per kilogram. 
NC = not calculated. 
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presented in Table 6-11. The EPCs for HHCPCs in surface water at Site 9 are 
presented in Table 6-12. The EPCs were used with receptor-specific exposure 
parameters to quantify exposures to the HHCPCs, as shown in the risk calculation 
spreadsheets in Appendix C of this report. 

6.4 TOXICITY ASSESSMENT. The toxicity assessment methodology is described in 
Subsection 2.5.4 of the GIR (HLA, 1998). The toxicity assessment evaluates the 
available evidence on the hypothetical adverse effects associated with exposure 
to each HHCPC. This information is used to develop a relationship between the 
extent of exposure and the likelihood or severity of adverse humanhealth effects. 
Two steps are typically associated with toxicity assessment: hazard identifica- 
tion and dose-response assessment. 

. Hazard identification is the process of determining if exposure to an 
agentcancause a particular adversehealtheffectand, more importantly, 
if that effect will occur in humans. The objectives of the 'hazard 
identification in the HHRA are to (1) identify which of the contaminants 
detected at the site are hypothetical hazards, and (2) summarize their 
potential toxicity in brief nontechnical language. 

. A dose-response assessment is conducted to characterize and quantify the 
relationship between intake, or dose, of an HHCPC and the likelihood of 
a toxic effect or response. There are categories of toxic effects 
evaluated in this HHRA: carcinogenic and noncarcinogenic. Following 
USEPA guidance for HHRAs (USEPA, 1989a), these two endpoints (cancer and 
noncancer) are evaluated separately. As a result of the dose-response 
assessment, identified dose-response values are used to estimate the 
incidence of adverse effects as a function of human exposure to a 
chemical. 

Appendix C of this report contains brief toxicity summaries for HHCPCs identified 
in surface soil, subsurface soil, groundwater, and surface water at Site 9 and 
Site 10. Appendix C of this report also contains dose-response information for 
the HHCPCs (Tables C-5 through C-10). Dose-response values used in this HHRAwere 
current as of November 1997 for Integrated Risk Information System (IRIS) (USEPA, 
1997a) and July 1997 for Health Effects Assessment Summary Tables (HEAST) (USEPA, 
1997b). 

6.5 RISK CHARACTERIZATION. Risk characterization is the final step in the risk 
assessment process. This step involves the integration of the exposure and 
toxicity assessments into a qualitative or quantitative expression of potential 
human health risks associated with contaminant exposure. Quantitative estimates 
of both carcinogenic and noncarcinogenic risks are made for each HHCPC and each 
complete exposure pathway identified in the exposure assessment. The risk 
characterization methodology is described in Subsection 2.5.5 of the GIR (HLA, 
1998). 

Risk estimates for hypothetical exposures to surface soil, groundwater, and 
surface water under current and hypothetical future land-use scenarios are 
discussedbelow in Subsections 6.5.1through 6.5.4. These risk estimates are then 
compared to Federal USEPA and FDEP carcinogenic andnoncarcinogenic target levels. 
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Table 6-l 1 
Exposure Point Concentrations for Human Health Chemicals of Potential Concern 

Groundwater, Site 9 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Analyte 

inorganic Analvtes kg/f 1 

Frequency 
of Detection’ 

Maximum 
Detected 

Concentration 

Arithmetic 
Mean’ 

Exposure 
Point 

Concentration3 

Aluminum 3/3 3,420 1,309 1,309 

Arsenic 2/3 3.6 2.2 2.2 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of 
samples analyzed (excluding rejected values). 
2 Arithmetic mean of all samples calculated using one-half the contract required quantitation limit and contract 
required detection limit for nondetects. 
’ Exposure point concentration is the lower of either the 95% UCL concentration or maximum detected concentra- 
tion. 

Note: pg/e = micrograms per titer. 

Table 6-12 
Exposure Point Concentrations for Human Health Chemicals of Potential Concern 

Surface Water, Site 9 

Remedial Investigation Report 
Site 9. Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

I I 

Analyte 
Frequency 

of Detection’ 

Maximum 
Detected 

Concentration 
/ 95% UCL2 / CozE;;ns 

Inorganic Analvtes @g/f J 

Arsenic l/l 2.8 NC 2.8 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of 
sampies analyzed (excluding rejected values). 
’ 95% UCL of the arithmetic mean is calculated using all samples. One-half the contract-required quantitation 
limit/contract-required detection limit is used as a surrogate for nondetects. The UCL is not calculated when there 
are less than 10 tota! samples. 
3 Exposure point concentration is the lower of either the 95% UCL concentration or maximum detected concentra- 
tion. 

Notes: % = percent. 
UCL = upper confidence limit (see footnote 2). 
rug/P = micrograms per liter. 
NC = not calculated. 

--\ 

_---_ 
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The USEPA guidelines, established in the NCP, indicate that the total lifetime 
cancer risk due to exposure to HHCPCs at a site, by each complete exposure 
pathway, should not exceed a range of 1 in l,OOO,OOO (1~10~~) to 1 in 10,000 
(1~10-~) (USEPA, 1990). FDEP has indicated that chemical-specific risks greater 
than 1 in 1 million (1~10~~) warrant further consideration. 

An HQ less than 1 indicates that noncarcinogenic toxic effects are not expected 
to occur due to HHCPC exposure. Hazard indices (HIS) greater than 1 may be 
indicative of a possible noncarcinogenic toxic effect, but the circumstances must 
be evaluated on a case-by-case basis (USEPA, 1989a). As the HI increases, so does 
the likelihoodthatadverse effects might be associatedwith exposure. BothUSEPA 
and FDEP consider that chemicals with HIS greater than 1 warrant further 
evaluation and require an evaluation of the noncarcinogenic effects. 

Table 6-13 summarizes the cancer and noncancer risk under a current land-use 
scenario for Site 9. Table 6-14 summarizes the cancer and noncancer risk under 
a hypothetical future land-use scenario for Site 9. Table 6-15 summarizes the 
cancer and noncancer risk under a current land-use scenario for Site 10. Table 
6-16 summarizes the cancer andnoncancer riskunder ahypothetical future land-use 
scenario for Site 10. 

6.5.1 Surface Soil 

6.5.1.1 Site 9 Surface Soil The risk calculations for surface soil exposure are 
shown in Tables C-11 through C-24 in Appendix C of this report. For the current 
land-use scenario, the cancer risks associated with exposure to surface soil 
(ingestion, dermal contact, and fugitive dust inhalation) are 1~10~~ for an 
aggregate (combined adult and adolescent) trespasser, and 5x10-' for a site 
maintenance worker. Both receptors' cancer risk values are below the USEPA 
acceptable cancer risk range of 1 in 10,000 to 1 in l,OOO,OOO. The noncancer 
risks associated with surface soil ingestion, dermal contact, and fugitive dust 
inhalation under current land use (adolescent trespasser, adult trespasser, and 
site worker) are below USEPA's target HI of 1. Figures 6-2 and 6-3 present 
summaries of cancer risks and HIS, respectively, associated with exposure 
scenarios under current land use. 

The cancer risks associated with exposure to surface soil ingestion, dermal 
contact, and fugitive dust inhalationunderhypothetical future landuse are 3~10~~ 
for an aggregate resident (combined adult and child), 1x10-" for an aggregate 
trespasser (combined adult and adolescent), 3~10~~ for an occupational worker, 
5x10-' for a site maintenance worker, and 5~10~~ for an excavation worker under 
hypothetical future land use. Figure 6-4 presents a summary of cancer risk 
associated with exposure scenarios under future land use. All of these 
hypothetical future receptor risks are withinorbelowthe USEPA acceptable cancer 
risk range; however, the hypothetical future residential and occupational worker 
risk exceeds the Florida level of concern of 1x10-" (due to arsenic). 

The noncancer risks associated with surface soil ingestion, dermal contact, and 
fugitive dust inhalation under future land use for the (adult) resident, adult 
andadolescenttrespasser, occupational worker, siteworker, andexcavationworker 
are at or below USEPA's target HI of 1. The HI for the future child resident is 
4. However, the major contributors to this HI are iron (HQ = 1.9), antimony (HQ 
= 0.5), aluminum (HQ = 0.4), arsenic (HQ = 0.4), and vanadium (HQ = 0.2). As 

. noted above, if the medium-specific HI exceeds USEPA's target of 1, the HQs can 
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Table 6-13 
Risk Summary, Current Land Use, Site 9 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Land Use Exposure Route I HI 

Current Land Use 

Surface Soil: 

Adult Trespasser: Incidental ingestion 0.04 

Dermal contact 0.1 

Inhalation of particulates ND 

Total Adult Trespasser: 0.1 

ELCR 

8 x lo-’ 

4 x 10-a 

3x10-$ 

8x10” 

Adolescent Trespasser: Incidental ingestion 

Dermal contact 

Inhalation of particulates 

Total Adolescent Trespasser: 

Total Risk to Trespasser (Adult and Adoles, 
cent) Exposed to Surface Soil: 

0.06 6x10.’ 

0.1 3x lo-* 

ND 2 x 10-g 

0.2 6 x 10“ 

NC 1 x10” 

Site Maintenance Worker: Incidental ingestion 0.01 4 x 10.’ 

Dermal contact 0.05 5x10’* 

Inhalation of particulates ND 1 x 1o-8 

Total Site Maintenance Worker: 0.06 5x10’7 

Surface Water: 

Adult Trespasser: Incidental ingestion 0.002 3x10‘7 

Dermal contact 0.0003 3 x 1o-8 

Total Adult Trespasser: 0.002 3x16’ 

Adolescent Trespasser: Incidental ingestion 

Dermal contact 

Total Adolescent Trespasser: 

Total Risk to Trespasser (Adult and Adoles- 
cent) Exposed to Surface Water: 

Notes: HI = hazard index. 
ELCR = excess lifetime cancer risk. 

0.0007 4x10.8 

0.0003 2x1c9 

0.001 6 x lo-* 

NC 3 x 10-7 

NC = not calculated because child and adult HIS are not additive. 
NE = not evaluated, no carcinogenic CPCs selected. 
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Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Land Use I Exposure Route I HI * ELCR * 

Future Land Use 

Surface Soil: 

Adult Trespasser: Incidental ingestion 0.04 8x10.’ 

Dermal contact 0.1 4x10* 

Inhalation of particulates ND 3x 1o-9 

Total Adult Trespasser: 0.1 8 x 10.’ 

Adolescent Trespasser: Incidental ingestion 0.06 6 x 10“ 

Dermal contact 0.1 3xw 

Inhalation of particulates ND 2x 10-g 

Total Adolescent Trespasser: 0.2 6x16’ 

Total Risk to Trespasser (Adult and Adolescent) 
Exposed to Surface Soil: NC 1 x1o-6 

Adult Resident: Incidental ingestion 0.3 7x1u6 

Dermal contact 0.6 4 x 10-7 

Inhalation of particulates ND 1x10” 

Total Adult Resident: 0.9 8 x 1O-6 

Child Resident: Incidental ingestion 3 2x1V5 

Dermal contact 0.9 2x19’ 

Inhalation of particulates ND 1 x16’ 

Total Child Resident: 4 2x1c5 

Total Risk to Resident (Adult and Adolescent) 
Exposed to Surface Soil: NC 3xw5 

Occupational Worker: Incidental ingestion 0.02 3 x 1o-6 

Dermal contact 0.05 1 x10“ 

Inhalation of particulates ND 4x1g8 

Total Occupational Worker: 0.07 3x10’6 

Site Maintenance Worker: Incidental ingestion 0.01 4x16’ 

Dermal contact 0.05 5x1c8 

Inhalation of particulates ND 1 x10’* 

Total Site Maintenance Worker: 0.06 5x10” 

See notes at end of table. 

Table 6-14 
Risk Summary, Future Land Use, Site 9 
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Child Resident: 

Surface Water 

Adult Trespasser: Incidental ingestion 

Direct Contact 

Total Adult Trespasser: 

Adolescent Trespasser: 

Incidental ingestion 

Direct Contact 

Total Adolescent Trespasser: 

Total Risk to Trespasser (Adult and Adolescent) 
Exposed to Surface Water: 

Adult Resident 

Incidental ingestion 

Direct Contact 

Total Adult Resident: 

Child Resident 

Incidental ingestion 

Direct Contact 

Total Child Resident 

Total Risk to Resident (Adult and Child) Exposed 
to Surface Water: 

Total Risk to Trespasser (Adult and Adolescent) 
Exposed to Surface Soil and Surface Water: 

Total Risk to Resident (Adult and Child) Exposed 
to Surface Soil, Ground Water and Surface Water: 

Notes: HI = hazard index. 
ELCR = excess lifetime cancer risk. 
NC = not calculated because child and adult HIS are not additive. 
NE = not evaluated, no carcinogenic CPCs selected. 

Table 6-14 (Continued) 
Risk Summary, Future Land Use, Site 9 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Land Use I Exposure Route HI * ELCR * 

Excavation Worker: Incidental ingestion 0.03 5x1o-8 

Dermal contact 0.01 6x10-” 

Inhalation of particulates ND 6 x 10“’ 

Total Excavation Worker: 0.04 5x10’8 

Sround Water: 

Adult Resident: Ingestion of Ground Water as Drinking Water 0.2 3 x 10-S 

Total Adult Resident: 0.2 3 x 1o-5 

Ingestion of Ground Water as Drinking Water 

Total Child Resident: 

Total Risk to Resident (Adult and Child) Exposed 
to Ground Water: 

0.6 2xKs5 

0.6 2x1c5 

NC 5x10-5 

0.002 3x10-’ 

0.0003 3X10-9 

0.002 3x10“ 

0.0007 7x 1o-8 

0.0003 4X10-8 

0.001 1 x10.’ 

NC 3x10.’ 

0.002 3 x lo-’ 

0.0003 4 x 10-S 

0.002 3x10.’ 

0.02 9x10“ 

0.0009 3x1o’8 

0.02 9 x 10.’ 

NC 1x10.9 

NC 2xw 

NC 8 x 1O-5 
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Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Land Use Exposure Route I HI * ELCR * 

Current Land Use 

Surface Soil: 

Adult Trespasser: Incidental ingestion 0.03 1 x196 

Dermal contact 0.04 6x10.’ 

Inhalation of particulates ND 1 x lo-‘0 

Total Adult Trespasser: 0.1 2x10& 

Adolescent Trespasser: Incidental ingestion 

Dermal contact 

inhalation of particulates 

Total Adolescent Trespasser: 

Total Risk to Trespasser (Adult and Adolescent) 
Exposed to Surface Soil: 

Table 5-15 
Risk Summary, Current Land Use, Site 10 

0.05 lxKs6 

0.05 4x10-’ 

ND 8x10-” 

0.1 1 x1g6 

NC 3x10a 

Site Maintenance Worker: Incidental ingestion 0.01 6x 10“ 

Dermal contact 0.03 5x10’7 

Inhalation of particulates ND 7 x 1o”O 

Total Site Maintenance Worker: 0.04 1 x10‘6 

Notes: * = receptor totals may vary from spreadsheets due to rounding algorithm. 
HI = hazard index. 
ELCR = excess lifetime cancer risk. 
NC = not calculated because child and adult HIS are not additive. 
ND = no dose-response data for this exposure route were available for HHCPCs in this medium. 
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Table 6-16 
Risk Summary, Future Land Use, Site 10 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Rorida 

Land Use Exposure Route HI * ELCR * 

Future Land Use 

Surface Soil: 

Adult Trespasser: Incidental ingestion 0.03 1 x1o-6 

Dermal contact 0.04 6 x lo-’ 

Inhalation of particulates ND 1 x hY” 

Total Adult Trespasser: 0.1 2x10-6 

Adolescent Trespasser: Incidental ingestion 0.05 1 xloa 

Dermal contact 0.05 4x10“ 

Inhalation of particulates ND 8x10-” 

Total Adolescent Trespasser: 0.1 1 x 1o-6 

Total Risk to Trespasser (Adult and Adolescent) 
Exposed to Surface Soil: NC 3 x lo@ 

Adult Resident: Incidental ingestion 0.2 1 x10-s 

Dermal contact 0.3 5x1g6 

Inhalation of particulates ND 5 x 1o‘s 

Total Adult Resident: 0.5 2 x 1o‘5 

Child Resident: Incidental ingestion 2 3x10-5 

Dermal contact 0.5 2 x 1o-6 

Inhalation of particulates ND 7x10.9 

Total Child Resident: 3 3x1m5 

Total Risk to Resident (Adult and Adolescent) 
Exposed to Surface Soil: NC 5 x 1o-5 

Occupational Worker: Incidental ingestion 0.08 2 x 1o-B 

Dermal contact 0.08 1x10‘6 

Inhalation of particulates ND 2 x 10-O 

Total Occupational Worker: 0.2 3x 10-6 

See notes at end of table. 

WhFSS&lO.RI 

PMW.01.99 6-34 



Table 6-16 (Continued) 
Risk Summary Future Land Use, Site 10 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Land Use I Exposure Route HI * ELCR * 

Future Land Use (continued) 

Site Maintenance Worker: Incidental ingestion 0.01 6x10” 

Dermal contact 0.03 5x10” 

Inhalation of particulates ND 7 x lo”0 

Total Site Maintenance Worker: 0.04 1 x 1o-6 

Excavation Worker: Incidental ingestion 0.1 5x1o-8 

Dermal contact 0.03 6 x lo”’ 

Inhalation of particulates ND 3 x 10-l’ 

Total Excavation Worker: 0.1 5x10‘8 

Notes: * = receptor totals may vary for spreadsheets due to rounding algorithm. 
HI = hazard index. 
ELCR = excess lifetime cancer risk. 
NC = not calculated because child and adult HIS are not additive. 
ND = no dose-response data for this exposure route were available for HHCPCs in this medium. 
NE = not evaluated, no carcinogenic CPC selected. 
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/""- 
be segregated by target organ effects to determine if the target organ-specific 
HIS exceed 1. However, only the HQ of iron exceeds 1, so segregation of the HQs 
is not necessary. This will be discussed in the uncertainty analysis section. 
Figure 6-5 presents a summary of HIS associated with exposure scenarios under 
future land use. 

6.5.1.2 Site 10 Surface Soil The risk calculations for surface soil exposure 
are shown in Tables C-25 through C-38 in Appendix C to this report. The cancer 
risks associated with exposure to surface soil (ingestion, dermal contact, and 
fugitive dust inhalation) are 4~10~~ for an aggregate (combined adult and 
adolescent) trespasser, and1x10e6 for a site maintenance worker. Both receptors' 
cancer risk values are less than the USEPA acceptable cancer risk range of 1~10~~ 
to 1x10-y but the aggregate trespasser exceeds the FDEP target risk of 1~10~~ due 
to arsenic and carcinogenic PAHs. The noncancer risks associated with surface 
soil ingestion, dermal contact, and fugitive dust inhalation under current land 
use (adolescent trespasser, adult trespasser, and site worker) are below USEPA's 
and FDEP's target HI of 1. 

Figures 6-6 and 6-7 present summaries of cancer risks and HIS, respectively, 
associated with exposure scenarios under current land use. 

The cancer risks associated with exposure to surface soil (ingestion, dermal 
contact, and fugitive dust inhalation) are 5~10~~ for an aggregate resident 
(combined adult and child), 3~10~~ for an aggregate trespasser (combined adult 
and adolescent), 3~10~~ for an occupational worker, 1x10-" for a site maintenance 
worker, and 5~10~~ for an excavation worker. All of these potential future 
receptor risks are within or less than the USEPA acceptable cancer risk range; 
however, the hypothetical future residential, trespasser, and occupational worker 
risk exceeds the Florida target risk of 1~10~~ (mainly due to carcinogenic PARS 
and arsenic). 

Figure 6-8 presents a summary of cancer risk associated with exposure scenarios 
under future land use. 

The noncancer risks associated with surface soil ingestion, dermal contact, and 
fugitive dust inhalation for all evaluated receptors (except the child resident) 
are at or below USEPA's and FDEP's target HI of 1. The noncancer risk associated 
with a child resident for soil ingestion and dermal contact is 3. This HI is 
above the USEPA's and FDEP's target HI of 1. Major contributors to the risk for 
child resident are Aroclor-1254 (HQ=0.3), aluminum (HQ=0.3), arsenic (HQ=0.3), 
iron (HQ=l), and TPH (HQ=0.3). If the medium-specific HIS exceed USEPA's and 
FDEP's target of 1, the HQs canbe segregatedby target organ effects to determine 
if the target organ-specific HIS exceedl. The individual Aroclor-1254, aluminum, 
arsenic, iron, and TPH HQs do not exceed 1. The HI for iron is addressed in the 
uncertainty analysis section. Figure 6-9 presents a summary of HIS associated 
with exposure scenarios under future land use. 

6.5.2 Site 9 Groundwater The risk calculations for Site 9 groundwater exposure 
are shown in Tables C-39 and C-40 in Appendix C of this report. Currently, there 
are no potable supply wells at the site; thus, there is no human exposure to 
groundwater. Therefore, riskwas not evaluated for the current land-use scenario. 

,F-- The cancer risks associated with exposure to groundwater ingestion under 
. hypothetical future land use are 5~10~~ for an aggregate resident (combined adult 

WhFSS&lO.RI 

PlvlW.Ol.99 6-39 



1 

0.1 

0.01 

0.001 

0.0001 

Adult Trespasser Site Maintenance Worker Occupational Worker Child Resident 

NOTES: 
USEPA= U.S. Environmental Protection Agency 
FDEP = Florida Dppariment of Environmental Protection 

USEPA 6 

FEIEP 

Acceptable 

-hard Index 

Receptor 

FIGURE $4 
NONCANCER RlSK SUMMARY 
FUTURE LAND USE FOR SURFACE SOK 
AT SITE 9 

REMEDW INVESTIGATION REPORT 
SlTES 9 AND 10, WASTE FUEL 
DlSPOSALPlTAND SOUTHEASTOPEN 
DISPOSAL AREA (8) 

NAVAL AIR STATION WHITING FIELD 
MILTON. FLORIDA 



W
hFSS&lO

.R
I 

PM
W

.O
l.99 

6-41 

-- 



E 

USEPA 8 

FDEP 

Acceptable 

Hazard 

Index 

0.1 

0.01 

0.001 

0.0001 

0.00001 

0.000001 

0.0000001 
Adult Trespasser Adolescent Trespasser Site Maintenance 

Worker 

Receptor 

NOTES: 
USEPA= U.S. EnvironmentalProtection Agency 
FDEP = Florida Department of Environmental Protection 

NONCANCER RISK SUMMARY 
CURRENT LAND USE FOR SURFACE SOIL 

N WHITING FIELD 



3 

R 
i 
S 

k 

1 E-02 

1 E-03 

1 E-04 

1 E-05 

1 E-07 

1 E-08 
Total 

Trespasser 
Site 

Maintenance 
Worker 

Excavation Occupational 
Worker Worker 

Total 
Resident 

Receptor 

NOTES: 
USEPA=U.S EnvironmentalProtectionAgency 
FDEP q Florida Department of Environmental Protection 

CANCERRISKSUMMARY 
FUTURE LAND USE FORSURFACE SOIL 



1 

0.1 

0.01 

0.001 

0.0001 

USEPA 8 

FDEP 

Acceptable 

Hazard 

Index 

Adult Trespasser Site Maintenance Worker Occupational Worker 

Receptor 

Child Resident 

NOTES: 
USEPA- U.S. Environmental Protection Agency 
FDEP = Florida Department of Environmental Protection 

NONCANCER RlSK SUMMARY 
FUTURE LAND USE FORSURFACE SOIL 

NAVAL AIR STATION WHITING FIELD 



and child). Figure 6-10 presents a summary of cancer risk associated with 
exposure scenarios under future land use. These hypothetical future receptor 
risks are below the USEPA acceptable cancer risk range; however, they exceed the 
Florida level of concern of 1~10~~ (due to arsenic). 

Under hypothetical future land use, the noncancer risks associated with 
groundwater ingestion are 0.2 for the adult resident and 0.6 for the child 
resident. Both of these HIS are below the USEPA's and FDEP's target HI of 1. 
Figure 6-llpresent a summary of the noncancer risk to potential future residents. 

6.5.3 Site 9 Surface Water The risk calculations for surface water exposure are 
shown in Tables C-41 and C-45 in Appendix C of this report. Risk was evaluated 
for the current and future land-use scenario. The cancer risks associated with 
exposure to surface water (ingestion and dermal contact) are 3~10~~ for an 
aggregate (combined adult and adolescent) trespasser. Receptors' cancer risk 
values are less than the USEPA acceptable cancer risk range of 1~10~~ to 1~10~~ 
and less than FDEP's target risk of 1~10~~. Figure 6-12 presents a summary of 
the cancer risk associated with current use of surface water at Site 9. The 
noncancer risks associated with surface water ingestion and dermal contact under 
current land use (adolescent trespasser and adult trespasser) are below U!jEPA's 
and FDEP's target HI of 1. Figure 6-13 presents a summary of the noncancer risks 
associated with current use of surface water at Site 9. 

The cancer risks associated with exposure to surface water ingestion and dermal 
contact under hypothetical future land use are 3x10 -' for an aggregate trespasser 
(combined adult and child) and 1~10~~ for resident (combined adult and child). 
Figure 6-14 presents a summary of cancer risk associated with exposure scenarios 
under future land use. All of these hypothetical future receptor risks are below 
or at the USEPA acceptable cancer risk range and the Florida level of concern of 
1x10+. 

Under hypothetical future land use, the noncancer risks associated with surface 
water ingestion are 0.002 for the adult trespasser, 0.001 for the adolescent 
trespasser, 0.002 for the adult resident, and 0.02 for the child resident. These 
HIS do not exceed USEPA's target HI of 1. Figure 6-15 presents a summary of the 
noncancer risk to potential future residents. 

6.5.4 Cumulative Risk USEPA Region IV guidance requires an assessment of a 
cumulative receptor risk. In this HHRA, only the hypothetical future residential 
receptor could hypothetically be exposed to both surface soils, groundwater, and 
surface water, and a trespasser could be exposed to surface soils and surface 
water. The cumulative risk to hypothetical future residential receptors is equal 
to the soil and groundwater risk. The cumulative noncancer risk to hypothetical 
future residential receptors is also approximately equal to the risk from soil. 
The cumulative trespasser potential cancer risk from surface soil and surface 
water is 2X10+, the potential noncancer risk for the adult trespasser is 0.1, 
and the potential noncancer risk for the adolescent trespasser is 0.2. A 
cumulative assessment of Site 10 is not necessary because HHCPCs were identified 
only for surface soil. The Site 10 surface soil risk to potential future 
residents can then be summed with the Site 9 potential risk from surface soil for 
a cumulative total potential cancer risk for residents of 8x10-* and for 
trespassers of 4~10~~ at Sites 9 and 10. The cumulative potential noncancer risk 
for the adult resident is 1 and for the child resident is 7 for surface soil. 

WhFSS&l O.RI 

mlW.Ol.99 6-45 



R 
i 
s 
k 

1 E-04 11 

1 E-05 

1 E-06 

1 E-07 

Total Resident 

Receptor 

1 
USEPA 

Acceptable 

Risk Range 

FDEP 

Acceptable 

Risk Level 

NOTES: 
USEPA- U.S. Environmental Protection Agency 
FDEP = Florida Department of Environmental Protection 

REMEDIAL INVESTIGATION REPORT 
SITES 9 AND 10, WASTE FUEL 

3 

)$l DISPOSAL PIT AND SOUTHEAST OPEN 

k.. . ..LPg 
DISPOSAL AREA(B) 

NAVAL AIR STATION WHITING FIELD 
MILTON, FLORIDA . . . . _^ .._ -_.-- .--.-.._ _ -...- .._--.._ 



USEPA B 

FOEP 

’ ) Acceptable 

Hazard 

Index 

Adult Resident Child Resident 

Receptor 

NOTES: 
USEPA= U.S. EnvironmentalProtection Agency 
FDEP = Florida Department of Environmental Protection 

ER RlSK SUMMARY 
FUTURE LAND USE OF GROUNDWATER 

REMEDIAL IMIESTlGATlON REPORT 
SlTES 9 AND 10, WASTE FUEL 
DISPOSALPITANDSOUTHEASTOPEN 
DISPOSAL AREA (6) 

N WHITING FIELD 



1 E-04 - 

C IE-05 
a 
n 
C 

e 
r 

USEPA 

- Acceptable 
Risk Range 

FDEP 

R 
i 

S 

k lE-07 ~- 

1E-08 , 
Total Trespasser 

Receptor 

Total Resident 

NOTES: 
USEPA= U.S. Environmental Protection Agency 
FDEP = Florida Department of Environmental Protection 

HWFIfMWMM3Q (“RI LWSamnWJIlS tCiX#.lAC 
._ . ._ ._ ._ . ._ . ”  __~~__...,...__,_ p-- . - -  . - I -  -  -  

FIGURE 6-12 
CANCER RlSK SUMMARY 
CURRENT lAND USE OF SURFACE WATER 
ATSITE 

REMEDW INVESTlGATlON REPORT 
SlTES 9 AND 10, WASTE FUEL 
DISPOSALPITANDSOUTHEASTOPEN 
DISPOSAL AREA (B) 

NAVAL AIR STATION WHITING FIELD 
MILTON, FLORIDA 



USEPA 8 

FDEP 

I& 
-, Acceptable 

Hazard 

a 
r 
d 

0.001 

0.0001 

0.00001 

0.000001 

0.0000001 

Adult 
Trespasser 

Adolescent Adult Child 

Trespasser Resident Resident 

Receptor 

NOTES: FIGURE 643 
USEPA q U S. Environmental Protection Agency 
FDEP = Florida Department of Environmental Protection 

NONCANCER RlSK SUMMARY 
CURRENT LAND USEOF SURFACE WATER 
AT SITE 9 

REMEDlAL INVESTlGATlON REPORT 
SITES 9 AND 10, WASTE FUEL 
DISPOSAL PlTAND SOUTHEAST OPEN 
DISPOSAL AREA(B) 



R 
i 
S 

k 

1 E-04 

1 E-05 

1 E-06 

1 E-07 

Total Trespasser 

Receptor 

Total Resident 

USEPA 

Acceptable 

Risk Range 

FDEP 

’ Acceptable 

Risk Level 

NOTES: 
USEPA = U.S. Environmental Protection Agency 
FDEP = Florida Department of Environmental Protection 

FIGURE 6-14 
CANCER RISK SUMMARY 
FUTURE IAND USE OF SURFACE WATER 
ATSITE 

REMEDlAL lNVESTlGA%‘ON REPORT 
SlTES 9 AND 10, WASTE FUEL 
DlSPOSALPlTAND SOUTHEASTOPEN 
DISPOSAL AREA(B) 

NAVAL AIR STATION WHITING FIELD 



USEPA 8 

FDEP 

I, 
t Acceptable 

Hazard 

Adult Adolescent 
Trespasser Trespasser 

Adult 
Resident 

Child 
Resident 

Receptor 

NOTES: 
USEPA = U S Environmental Protection Agency 
FDEP = Florida Department of Environmental Protection 

NONCANCER RlSK SUMMARY 
FUTURE LAND USE OF SURFACE WATER 



The cumulative potential noncancer risk for the adult trespasser is 0.2 and for 
the adolescent trespasser is 0.3 for surface soil. 

6.6 UNCERTAINTYANALYSIS. General uncertainties associatedwiththe collection, 
analysis, and evaluation of data; exposure assessment; toxicity assessment; and 
the risk estimation process are discussed in Paragraph 2.5.5.1 of the GIR (HLA, 
1998). Site-specific uncertainties that are important for the interpretation of 
the calculated risk estimates for surface soil, subsurface soil, groundwater, and 
surface water at Site 9 and Site 10 are discussed below. 

. The surface soil carcinogenic risks at Site 9 and Site 10 are driven by 
a metal (arsenic) that is likely naturally occurring. It is uncertain 
whether or not this risk to hypothetical future residents and 
occupational workers is actually due to past site operations. The 
arsenic may actually be at naturally occurring levels or due to other 
anthropogenic sources suchaspesticides application. Additionally, PAHs 
at Site 10 may be due to anthropogenic sources, such as runoff from 
roadways, that are not site related. 

. Noncancer risk at Sites 9 and 10 are driven by iron. The maximum 
detected concentrations at both sites are below the essential nutrient 
screening value. The EPC for iron of 29,80Omg/kg is below the essential 
nutrient value; therefore, this risk is likely to be an overestimate. 

. The lack of inhalation reference doses for the HHCPCs in surface soil 
may have resulted in underestimates of the HIS associated with exposure 
to surface soil at Site 9 and Site 10; however, these noncancer risks 
are not likely to be significant when compared to oral risks that are 
fully characterized. 

. The SQLs were compared to the risk-based screening criteria and Florida 
and State regulatory guidelines for all analytes not selected as HHCPCs 
to assess whether or not the detection limits were adequate to detect 
analytes at levels of-concern (SQLs of analytes with 100 percent 
frequency of detection were not evaluated). Analytes with an SQL that 
exceeds their corresponding screening criteria are beryllium in surface 
soilatsite 9 andAroclor-1260, dieldrin, alpha-chlordane, andberyllium 
in Site 10 surface soil. Although these SQLs exceed risk-based screening 
criteria, in each case the detected concentrations were less than the 
SQL. Therefore, because the laboratoryequipmentwas able to detect less 
than the SQL, it was assumed that the SQL was adequate for the HHRA. 

. Some uncertainty is associated with the representativeness of the 
groundwater data used to complete the risk evaluation at Site 9 and Site 
10. Generally, because the low-flow purging and sampling method was 
used, turbidity in the unfiltered groundwater samples was minimal. 
However, the analytical results for some of the unfiltered samples may 
be biased high for inorganic constituents as a result of suspended 
solids. 

. According to the methodology describedin the GIR (HLA, 1998) (Paragraph ,-,. 
2.5.3.3), central tendency (CT) carcinogenic risk receptors that have 
risks exceeding levels of concern were evaluated. The CT evaluation 
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involved using the UCL of the mean concentration and reasonable but less 
conservative exposure parameters which is designed to provide a probable 
risk level (USEPA, 1995a). CT values were obtained from USEPA guidance 
(USEPA, 1992a) where possible. Deviations from the USEPA 1992 guidance 
were made and are noted when site-specific or professional judgement 
deemed necessary. 

Site 9 The hypothetical future resident reasonable maximum exposure (RME) 
carcinogenic risk exceeded its target of 1~10~~. The CT carcinogenic risk 
calculations forhypothetical future residential receptors arepresentedin'rables 
C-45 through C-49 in Appendix C of this report. The CT parameters differ from 
the RME exposure scenario by using the mean detected concentration and a 50 
percentile ingestion rate, surface area, and exposure duration. The CT aggregate 
residential risk exposed to surface soil is 1~10~~. The CT noncarcinogenic risk 
for hypothetical future child resident is 2, and CT exceeds the Florida target 
level. The hypothetical future occupational worker exposed to surface soil is 
5x10-'. The CT carcinogenic risk for a future resident exposed to groundwater 
is 1X10m5. The risk ranges presented by the RME and CT exposure scenarios for 
these receptors are useful as information to provide perspective for the risk 
manager and compliance with Agency guidance (USEPA, 1995a). 

Site 10 The CT carcinogenic risk results for potential future residential 
receptors are presented in Tables C-51 and C-55 in Appendix C of this report. 
The CT aggregate residential risk is 7x10s6, which exceeds the residential Florida 
target risk level. The CT aggregate trespasser risk is 5x10-', which is below 
the Florida target risk level. The hypothetical future occupational worker CT 
risk is 8x10-'. The risk ranges presented by the RME and CT exposure scenarios 
for potential future residential receptors are useful information to provide 
perspective for riskmanagementandcompliancewithUSEPAguidance (USEPA, 1995a). 

6.7 REMEDIAL GOAL OPTIONS (RGOs). RGO tables are presented for each mediumwith 
a total excess lifetime cancer risk (ELCR) greater than 1~10~~ or an HI greater 
than 1 per USEPA guidance, and for media with chemicals whose estimated risk 
exceed Florida target risk level. The RGO concentrations are calculated using 
the scenario representing the highest estimated risk for a given medium. Based 
on the above criteria, RGOs are developed for each chemical with a total ELCR 
greater than 1~10~~ or an HQ greater than 0.1. Analytes whose EPCs exceed Florida 
standards are also presented in the RGO tables. 

RGOs, available Federal regulatory guidance, and FDEP risk-based criteria are 
intended to provide the basis for the development of remedial alternatives in the 
FS. The RGO values are not actual or proposed cleanup levels, but are provided 
to assist risk-management decision making in the FS. 

Surface Soil. RGOs are presented for arsenic based on cancer risk for the 
resident (adult and child) at Site 9. RGOs are presented for aluminum, antimony, 
arsenic, chromium, iron, and vanadium based on noncancer risk for the child 
resident at Site 9. Table 6-17 presents the RGOs for these analytes. 

RGOs are presented for benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthr- 
scene, Aroclor-1254, and arsenic based on cancer risk to the resident (adult and 
child) at Site 10. RGOs are presented for Aroclor-1254, aluminum, arsenic, iron, 
and total petroleum hydrocarbons based on noncancer risks for the child resident 
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Table 6-17 
Summary of Remedial Goal Options for 

Surface Soil, Site 9 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Total Excess Lifetime Cancer Risk Total Hazard Index 

Range of Exposure (based on risk to resident (based on risk to child Florida Cleanup Florida Cleanup 
Background 

Analyte Detected Point adult and child) resident) Target Level Target Level 
Screening 

Concentrations Concentration (residential)’ 
Concentra- 

10.4 10-s lo6 
(leaching)’ 

3 1 0.1 tion 

Inorganic Analytes (mglkgl 

Aluminum 17,500 to 29,300 29,300 NA NA NA Nf? NR 7,510 75,000 NC 16,200 

Antimony 8.3 8.3 NA NA NA NR NR 1.6 26 NC 7.9 

Arsenic 2.8 to 10.1 10.1 NR 4.1 0.41 NA NA NA 0.8 NC 3.2 

Chromium 14.9 to 46.2 46.2 NA NA NA NR NR 35.5 290 NC 11.2 

Iron 12,300 to 29,980O 29,800 NA NA NA NR 15,700 1,570 NA NC 9.47 

Vanadium 32.2 to 76.7 76.7 NA NA NA NR NR 43 490 NC 22.1 

’ Values are from Florida Department of Environmental Protection, Brownfields Cleanup Criteria Rule, Chapter 62-785, Florida Administrative Code, July 6, 1998. 

Notes: mg/kg = milligrams per kilogram. 
NA = not applicable. 
NR = not reported because the calculated remedial goal option exceeds the exposure point concentration. 
NC = not calculated. 



at Site 10. RGOs forbenzo(a)anthracene andindeno(l,2,3-c,d)pyrene arepresented 
because they exceed the Florida SCTL. Table 6-18 presents the RGOs for these 
analytes. 

Groundwater. RGOs are presented for arsenic based on cancer risks for the child 
resident at Site 9. Table 6-19 presents the RGOs for these analytes. 

6.8 SUMMARY OF HHRA FOR SITE 9 AND SITE 10. HHCPCs were identified and risks 
were estimated for surface soil and groundwater associated with Site 9. HHCPCs 
were identified and risks were estimated for surface soil associated with Site 
10. No HHCPCs were found in subsurface soil and groundwater at Site 10, and no 
further evaluations were performed. The following conclusions were drawn based 
on this HHRA: 

. The HHCPCs detected in surface soil, subsurface soil, groundwater, 
and surface water do not pose unacceptable carcinogenic risks to the 
receptors at Site 9 or Site 10 based on evaluation of the samples 
using USEPA guidelines andtargetrisk range. Noncarcinogenic risks 
with an HI greater than lwere identified for a total child resident 
exposure to surface soil at Sites 9 and 10. 

. The total ELCR at Site 9, associated with exposure to soil by a 
hypothetical future resident (3~10~~) exceeded Florida's target risk 
level of concern 1~10~~ due to arsenic; and may therefore pose an 
unacceptable risk. The HI of 4 for the total child resident 
exposure to surface soil exceeded Florida's and USEPA's target HI 
of 1, due to iron, antimony, arsenic, and aluminum. 

The total ELCR at Site 10, associated with exposure to soil by a 
potential future resident (5x10e5), occupational worker (3x10W6), and 
a trespasser (3~10~~) did meet or exceed Florida's target ris'k level 
of (1~10~~) (due to carcinogenic PAH and arsenic). The HI of 3 for 
the total child resident exposure to surface soil exceeded Florida's 
and USEPA's target HI of 1 due to iron, aluminum, arsenic, TPH, and 
Aroclor-1254. 

. The background levels of arsenic at Site 9 and Site 10 exceed 
Florida SCTLs and result in an unacceptable carcinogenic risk. 

. Groundwater at Site 9 may pose an unacceptable risk due to arsenic 
although the risk does not exceed the USEPA target risk range. 

. Surface water at Site 9 associated with incidental ingestion and 
dermal contact while wading does not pose an unacceptable cancer or 
noncancer risk based on USEPA and FDEP target thresholds. 
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Table 6-18 
Summary of Remedial Goal Options for Surface Soil, Site 10 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Total Excess Lifetime Cancer Risk Total Hazard Index 
Range of Exposure (based on risk to resident (based on risk to Florida Cleanup Florida Cleanup Background 

Analyte Detected Point adult and child) child resident) Target Level Target Level Screening 
Concentrations Concentration (residential)’ (leaching)’ Concentration 

lo’4 1U5 1o-6 3 1 0.1 

Semivolatile Organic Compounds be/kg) 

Benzo(a)anthracene 42 to 1,400 190 NR NR 700 NA NA NA 1,400 2,900 NA 

Benzo(a)pyrene 45 to 2,500 1310 NR 700 70 NA NA NA 100 7,800 NA 

Benzo(b)fluoranthene 62 to 2,500 142 NR NR 700 NA NA NA 1,400 9,800 NA 

Dibenzo(a,h)anthracene 178 to 1,000 347 NR NR 70 NA NA NA 100 14,000 NA 

Indeno(l,2,3-cd)pyrene 57 to 3,200 854 NR NR 700 NA NA NA 1,500 28,000 NA 

Pesticides @g/kg) 

Aroclor-1254 51 to 365 365 NR NR 65 NR NR 140 600 6,200 NA 

Inorganic Analytes (mglkg) 

Aluminum 7,425 to 37,000 24,343 NA NA NA NR NR 7,380 72,000 NC 12,700 

Arsenic 2.55 to 8.8 6.4 NR 4 0.4 NR NR 2.3 0.8 NC 3.13 

Iron 6,650 to 23,800 17,501 NA NA NA NR5,900 1,590 23,000 NA 8,830 

Vanadium 18.8 to 63.4 45.2 NA NA NA NR NR 41 15 NC 21.8 

Total Petroleum Hvdrocarbons @g/kg, 

Total Petroleum Hydro- 3,300 to 666,000 NA NA NA NR NR215,OOO 350 NC NA 
carbons 666,000 

’ Values are from Florida Department of Environmental Protection, Brownfields Cleanup Criteria Rule, Chapter 62-785, Florida Administrative Code, July 6, 1998. 

Notes: mg/kg = milligrams per kilogram. 
NA = not applicable. 
NR = not reported because the calculated remedial goal option exceeds the exposure point concentration. 
NC = not calculated. 
mug/f = micrograms per kilogram. 



Table 6-19 
Summary of Remedial Goal Options for 

Groundwater, Site 9 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Total Excess Lifetime Cancer Risk Total Hazard Index 
Range of Exposure (based on risk to resident (based on risk to Background 

Analyte Detected Point 
Florida Cleanup Federal 

adult and child) child resident) Target Level’ MCL’ 
Screening 

Concentrations Concentration Concentration 
1c4 1 o-5 1u6 3 1 0.1 

Inorganic Analvtes @g/f 1 

Aluminum 107 to 3,720 1,310 NA NA NA NA NA NA 200 50 654 

Arsenic 2.7 to 3.6 2.2 NR NR 0.3 NA NA NA 50 50 ND 

’ Values are from Florida Department of Environmental Protection, Brownfields Cleanup Criteria Rule, Chapter 62-785, Florida Administrative Code, July 6, 1998. 
’ Federal MCLs are taken from USEPA Drinking Water Regulations and Health Advisories from February 1996. 

Notes: MCL = maximum contaminant level. 
fig/e = micrograms per liter. 
NA = not applicable. 
NR = not reported because the calculated remedial goal option exceeds the exposure point concentration. 
ND = not detected in any background sample. 



7.0 ECOLOGICAL RISK ASSESSMENT 

The ERA evaluates potential adverse effects to ecological receptors associated 
with exposure to chemicals from Site 9, Waste Fuel Disposal Pit, and Site 10, 
Southeast Open Disposal Area (A). The ERA for Sites 9 and 10 follows the 
methodologies described in the NAS Whiting Field GIR (HIA, 1998), and current 
guidance materials for ERAS at Superfund sites, including the following: 

. Risk Assessment Guidance for Superfund: Environmental Evaluation Manual 
(USEPA, 1989b) 

. Ecological Assessment of Hazardous Waste Sites: A Field and Laboratory 
Reference (USEPA, 1989c) 

. Framework for Ecological Risk Assessment (USEPA, 1992b) 

. Ecological RiskAssessment Guidance for Superfund: Process forDesigning 
and Conducting Ecological Risk Assessments (USEPA, 1997c) 

. Supplemental Guidance to RAGS: Region IV Bulletins on Ecological Risk 
Assessment (USEPA, 1995c) 

. Proposed Guidelines for Ecological Risk Assessment (USEPA, 1996b) 

Risk assessment guidance included in the USEPA "Eco Update" bulletins #(1991c, 
1992c, and1992d) and recent publications (e.g., Maughan, 1993; Suter, 1993) were 
also consulted. 

This ERA was conducted to determine if ecological receptors are potentially 
exposed to contaminants from Sites 9 and 10 at concentrations that could cause 
adverse effects. The ERA for Sites 9 and 10 consists of eight sections: 

. Site Characterization (Section 7.1) describes current ecological 
conditions at the sites; 

. Problem Formulation (Section 7.2) establishes the goals and focus of the 
assessment and identifies major factors to be considered; 

. Hazard Assessment and Selection of ECPCs (Section 7.3) reviews the 
analytical data and identifies chemicals present at the sites that may 
pose ecological risks; 

. Exposure Assessment (Section 7.4) identifies complete exposure pathways 
and quantifies the magnitude and frequency of exposure; 

. Ecological Effects Assessment (Section 7.5) identifies potential adverse 
effects to ecological receptors associatedwith the chemicals of concern 
identified in Section 7.3; 

. Risk Characterization (Section 7.6) integrates exposure and concentra- 
likelihood estimate of .ive a tion-toxicity response information to der 

adverse effects; 
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. Uncertainties (Section 7.7) identifies assumptions of the ERA process 
that may influence the risk assessment conclusions; and 

. Summary of Ecological Risks (Section 7.8) summarizes risk evaluation 
data. 

7.1 SITE CHARACTERIZATION. As shown on Figure l-2, Sites 9 and 10 are located 
along the eastern facility boundary near the southern east-west runway. The area 
forming Sites 9 and 10, which is approximately 6 acres in size, was originally 
a single borrow pit. A description of the historical and current conditions at 
Sites 9 and 10 are provided in Subsections 7.1.1 and 7.1.2, respectively. 
Additional information is provided in Chapter 2.0 of this document. 

7.1.1 Site 9, Waste Fuel Disposal Pit Site 9 is approximately 2 acres in size 
and occupies the northern end of the borrow pit. Anecdotal evidence suggests that 
during the 1950s and 1960s a tank truck was used to transport waste fuel oil to 
the area for disposal. 

Site 9 slopes from the land surface topographic high on the site's northwest side 
toward the lowest excavated area located within the eastern half of the site. 
Although the depression remains dry for most of the year, standing water may 
accumulate in this area to form an ephemeral pond following periods of heavy rain. 
The ephemeral pond, which remains dry for much of the year, does not provide 
suitable habitat for aquatic receptors. However, terrestrial mammals and birds 
may use any surface water as a drinking water source including the water in this 
ephemeral pond. The ephemeral pond is approximately 0.1 acre in size. 

Figure 7-l depicts the major vegetative cover groups at Site 9. The vegetative 
community at Site 9 is primarily characterized as planted pine. The pine trees 
are random, and widely spaced trees consist mostly of longleaf pine (Pinus 
palustris). Many trees are mature (sizes range from 6 to 12 inches in diameter) 
and appear healthy, except for a few trees, which are physically damaged as a 
result of high winds during the 1995 hurricanes of Elena and Opal. There are 
several oak (Quercus spp.) and pine saplings and a young gallberry (Ilexcoriacea) 
present at the site. The understory consists of broomsedge (Andropogon sp.), dog 
fennel (Eupatorium capillifolium), golden aster (Pityopsis graminifolia), 
greenbrier (Smilax sp.), verbena (Verbena officinalis), bracken fern (Pteridium 
aquilinum), lespedeza (Lespedeza stuevii), and Jacquemontia (Jacquemontia 
tamnifolia). An ephemeral pond, surrounded by a sedge and grass community, has 
developed in the lowest portions of the site. Also, a sparse vegetative area 
exists in the northeastern portion of the site, possibly due to the presence of 
an iron-sandstone-like material at the surface. This hard, rock-like material, 
may be physically more difficult for plants to colonize than other areas at 
Site 9. 

Sites 9 and 10 are predominantly surrounded by planted pine forest and maintained 
grass fields that are part of the runway system. NAS Whiting Field maintains an 
ecosystem management program for planting and harvesting of longleaf and slash 
pine (P. palustris and P. elliotii, respectively), including controlledburns and 
timber harvesting activities. As part of the ecosystem management plan, planted 
pine forests undergo periodic burning, usually once every 4 years, and selective 
thinning of trees every 8 to 10 years. These forestry management activities 
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provide a variety of habitats and food sources. The planted pine areas of Site 9 
and those surrounding Site 10 are reaching a mature status with a well-developed 
canopy and an open understory typical of upland pine forests of the southeastern 
United States. 

Southeastern United States pine forests provide habitat for a diverse array of 
birds, including insectivorous gleaners of pine needles and bark, flycatchers, 
seed-eaters, and nocturnal and diurnal aerial predators (Wolfe et. al., 1988). 
The pine flatwoods near Sites 9 and 10 are likely to host such an assemblage of 
species. Birds of prey, such as owls and hawks, may also nest in these wooded 
areas. 

It is likely that the plant and terrestrial invertebrate biomass at Site 9 serve 
as a forage base for a variety of wildlife species, including adult amphibians, 
reptiles, small birds, and small mammals. Small reptiles, mammals, and birds may 
forage open areas and return to forested areas for protection. Predatory birds 
and mammals inhabiting the surrounding pine flatwoods areas may also be attracted 
to the sites' open areas. The adjacent forested area is sufficiently large to 
provide cover and feeding habitat for larger predatory animals (e.g., foxes, owls, 
and hawks). 

Mammals that may occur in pine flatwoods include the eastern cottontail rabbit 
(Sylvilagus floridanus), the hispid cotton rat (Sigmodon hispidus), cotton mouse 
(Peromyscus gossypinus), armadillo (Dasypus novemcinctus), and white-tailed deer 
(Odocoileus virginianus). Predatory mammals andbirds such as the red fox (Vulpes 
vulpes), .gray fox (Urocyon cinereoargenteus), greathorned owl (Bubo virginianus), 
and red-tailed hawk (Buteo jamaicensis) may feed on small mammals and birds 
occurring in these environments. 

Chemicals from Sites 9 and 10 may potentially migrate into the groundwater and 
discharge into tributaries leading to Coldwater Creek (locatedapproximately4,OOO 
feet downgradient and southeast of the site). Groundwater discharge to surface 
water is not evaluated as part of the ERA because Coldwater Creek receives 
groundwater discharge and storm water runoff from multiple sources of potential 
contamination at NAS Whiting Field. In addition, chemical concentrations detected 
in Site 9 groundwater are low and are not likely to be a concern for current and 
future discharges to surface water. Table 5-14 presents the analytical results 
for groundwater samples collected at Site 9. 2-Butanone (2 pg/R) was the only 
organic compound detected in groundwater from Site 9. The majority of inorganic 
constituents were detected at concentrations below the background screening 
values. Background screening values are equal to two times the average detected 
inorganic concentration in background samples and are presented in Section 3.3 
of the GIR (HLA, 1998). Only two nonnutrient inorganics (aluminum and vanadium) 
were detected in both groundwater and surface soil samples at maximum detected 
concentrations greater than two times background. Additional information on the 
groundwater sampling and results is provided in Section 5.7 of this document. 

7.1.2 Site 10, Southeast Open Disposal Area (Al The southern 4 acres of the 
borrow pit were filled to form Site 10. From 1965 to 1973, the Site 10 portion 
of the borrow pit was used for the disposal of inert wastes such as construction 
debris, trees, brush, metal cans, and similar materials not suitable for landfill 
disposal. Transformer oil and empty pesticide and herbicide containers were also 
reportedly disposed of at the site. Currently, the site has been backfilled to 
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;-, 
the natural surface level with only a few concrete rubble piles extending above 
the ground level. 

The major vegetative cover groups at Site 10 are also depicted on Figure 7-l. The 
vegetative community at Site 10 is best characterized as old field community 
dominated by graminoids and other herbaceous plants. Several mature trees are 
located around the site perimeter, but only saplings and shrubs are located within 
the refuse portions of the site. Trees and shrubs observed at Site 10 included 
longleaf pine (P. palustris), mimosa (mimosa strigillosa), willow (Salix nigra), 
blueberry (Vaccinium sp.), yaupon holly (Ilex vomitoria), and Chinese privet 
(Ligustrum sinense). Groundcover plants include some grasses (centipede grass, 
bahia grass, panic grass), sedges such as broomsedge (Andropogon sp.), and woody 
and herbaceous perennials such as ageratum (Conoclinnium coelestinum), agalinis 
(Agalinis setacea), bladder-pod (Glottidium vesicarium), blazing star (L,iatris 
chapmanii), cudweed (Gnaphalium pensylvanicum), dog fennel (Eupatorium 
capillifolium), golden aster (Pityopsis graminifolia), goldenrod (Solidago sp.), 
Japanese honeysuckle (Lonicera japonica), lantana (Lantana sp.), Mexican clover 
(Richardia brasiliensis), moss verbena (Glandulariapulchella), ragweed (Ambrosia 
sp.), and rattle box (Crotalaria lanceolata). A small vegetatively bare area 
(approximately 15 to 20 feet across) is located on the western side of the site. 
Changes in vegetative cover are likely associated with surface soil variability 
in the soil character. Soil in the area that is devoid of vegetation has more 
clay and appears harder than the surrounding area, suggesting that the lack of 
vegetative cover may be the result of physical limitations rather than from the 
site-related contamination. 

Although Site 10 is best characterized as overgrown field, the planted pine and 
maintained grass areas surrounding the site are similar to those occurring at or 
near Site 9. Given the similarity of surrounding habitat and the close proximity 
of Sites 9 and 10, it is expected that the wildlife species identified in 
Subsection 7.1.1 may also occur at Site 10. 

Although no aquatic habitat is present at Site 10, groundwater from the site may 
also discharge to Coldwater Creek. As previously discussed in Subsection 7.1.1, 
groundwater discharge to surface water is not evaluated as part of the ERA for 
Site 10 because Coldwater Creek receives groundwater discharge and storm water 
runoff from multiple sources of potential contamination at NAS Whiting Field. 
In addition, chemical concentrations detected in Site 10 groundwater are .Low and 
are not likely to be a concern for current and future discharges to surface water. 
Table 5-17 presents the analytical results for groundwater samples collected at 
Site 10. One organic (bis[2-ethylhexyllphthalate at 2 pg/R) and three nonnutrient 
inorganics (barium, manganese, and zinc) were detected in both the surface soil 
and groundwater at Site 10. However, the maximum detected concentrations of 
barium, manganese, and zinc in groundwater were less than their respective 
background screening concentrations, Additional information on the groundwater 
sampling and results is presented in Section 5.7 of this document. 

7.2 PROBLEM FORMULATION. The problem formulation is the initial step of the ERA 
process. Problem formulation is composed of identification of receptors, 
identification of exposure pathways for those receptors, and selection of 
assessment and measurement endpoints based on information gathered from the site 
characterization. 
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7.2.1 Identification of Receptors Ecological receptors that may potentially use 
the planted pine forest of Site 9 and the old field habitat of Site 10 include 
terrestrial wildlife (i.e., mammal, birds, reptiles, and adult amphibians), 
terrestrial plants, and soil invertebrates. Terrestrial flora and fauna 
potentially using NAS Whiting Field are identified in the GIR (HLA, 1998). 
Aquatic receptors are not evaluated in the ERA because no aquatic habitat exists 
at Sites 9 and 10. 

Certain species that potentially reside at NAS Whiting Field are protected by 
Federal and/or State laws. A list of State and federally protected species is 
provided in the GIR (HLA, 1998). No State or federally listed rare, threatened, 
or endangered species or species of concern are known or likely to inhabit Sites 
9 and 10. 

7.2.2 Identification of Exposure Pathways Exposure pathways are identified for 
three groups of receptors (terrestrial wildlife, terrestrial plants, and soil 
invertebrates). A complete exposure pathway includes a source of contamination, 
an exposure route, and a receptor. Conceptual models of the exposure pathways, 
from source to ecological receptors at Sites 9 and 10, are depicted in the 
contaminant pathway models on Figures 7-2 and 7-3, respectively. 

All potential routes of exposure are considered in the ERA and are presented in 
the contaminant pathway model. The model differentiates between those exposure 
routes that are quantitatively evaluated and those that are qualitatively 
discussed. This limitation is necessary to focus the risk evaluation on those 
pathways for which contaminant exposures are the highest andmost likely to occur. 
Those pathways that cannot be quantitatively evaluated, due to a lack of 
toxicological information, are qualitatively discussed and addressed as uncer- 
tainties. The general approach used to identify exposure pathways for the three 
groups of receptors is explained below. 

Terrestrial Wildlife. Terrestrial wildlife may be exposed to contaminants in 
surface soil, surface water, and food items contaminated as a result of ingestion, 
dermal adsorption, and inhalation of fugitive dust and volatile emissions. 

The drinking water exposure pathway is expected to occur only occasionally, 
following periods of heavy rain. However, it is assumed that the surface water 
at Site 9 is used as a primary drinking water source for terrestrial wildlife 
throughout the year. Since the depression remains dry for most of the year, 
aquatic organisms are notexpectedto be present. Therefore, ingestion of aquatic 
food items (i.e., fish and invertebrates) by terrestrial organisms are not 
evaluated in the ERA. The ERA will evaluate only exposures to surface soil and 
potentially contaminated food from Sites 9 and 10 and exposure to drinking water 
at Site 9. 

Dermaladsorptionis considered anegligible exposure pathwaybecause the presence 
of fur, feathers, or chitinous exoskeleton is likely to prevent contamination from 
coming in direct contact with the skin (personal communication with Ted Simon, 
USEPARegion 4, September 1997). In addition, soil trapped in the fur or feathers 
is likely to be ingested during grooming or preening activities, which are 
evaluated as part of the direct ingestion exposure pathway. 

_.-. 
Exposure via inhalation of fugitive dust is also not likely to be a significant 
exposure pathway because the vegetation at Sites 9 and 10 would limit the release 
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of fugitive dust. Although volatile contaminants were detected in the surface 
soil at Site 10 (but not at Site 9), exposures associated with VOCs are not 
evaluated because only two volatiles (Z-hexanone at 2.75 pg/kg and xylene at 1 
pg/kg) were detected at low frequency and concentration. Also, no burrowing 
animals were observed at Site 10 during the site characterization. 

Potential contaminant exposures for reptiles and amphibians exist at NAS Whiting 
Field; however, ingestion toxicity data and bioaccumulation factors (BAFs) are 
generally not available for these receptors. Therefore, potential risks 
associated with ingestion of affected media and food to these reptiles and 
amphibians will be qualitatively addressed in the Uncertainties Section (Section 
7.7)of the ERA. 

Terrestrial Plants and Invertebrates. Terrestrial plants and soil invertebrates 
may be exposed to contamination in surface soil by direct contact with and root 
uptake (plants) or ingestion (invertebrates) of soil. The ingestion exposure 
routes include the ingestion of soil and food items containing chemicals 
accumulated from Sites 9 and 10 surface soil. Because the depth to groundwater 
is 60 to 100 feet bls, it is unlikely that terrestrial plant roots will reach a 
zone of saturation. 

7.2.3 Identification of Endpoints The assessment and measurement endpoints 
selected for Sites 9 and 10 ERAS are listed in Table 7-l. Assessment endpoints 
represent the ecological component to be protected, whereas the measurement 
endpoints approximate or provide a measure of the achievement of the assessment 
endpoint. The assessment endpoint selected for the Sites 9 and 10 ERAS are the 
survival and maintenance of receptor populations and communities occurring at 
these sites. The measurement endpoints used to gauge the likelihood of popula- 
tion- and community-level effects for Site 9 are chemical-specific toxicological 
benchmarkvalues derived from the literature thatarebasedonlaboratory-measured 
survival, growth, and reproductive effects. For terrestrial plants and 
invertebrates at Site 10, the assessment endpoint is measuredby the survival and 
growth of earthworms (Eisenia foetida) and germination of lettuce seeds (Lactuca 
sativa) in tests using surface soil samples from Site 10. Table 7-l presents the 
assessment endpoint, endpoint species, measurement endpoint, and decision point 
(i.e., the level at which additional evaluation is warranted). 

Four hypotheses were developed to gauge potential risks associated with exposure 
to Sites 9 and 10 surface soil. These hypotheses are designed for multiple 
species and trophic levels and represent both individual and community dynamics. 
Hypotheses for the Sites 9 and 10 EEA include the following: 

1. Are ecological chemicals of potential concern (ECPCs) present in the 
surface soil at concentrations sufficiently high to reduce plant or soil 
invertebrate biomass or plant cover availability such that small mammal 
and bird populations could be affected? 

2. Are ECPCs present in the surface soilatconcentrations sufficientlyhigh 
to reduce the survivability and growth of terrestrial plants and soil 
invertebrates? 

3. Are ECPC concentrations in plants and invertebrates sufficiently high 
as to adversely affect foraging by small mammal or bird populations 
following consumption of contaminated prey? 
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Table 7-1 
Endpoints Selected for 

Ecological Risk Assessment, Sites 9 and 10 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Assessment Endpoint I Receptor Measurement Endpoint Decision Point 

Reduction in biomass of Terrestrial plants Chemical concentrations (mg/kg) detected in surface The reasonable maximum exposure concentration 
terrestrial plants used as soil samples from Site 9 that result in adverse effects (mg/kg) of an ECPC in surface soil from Site 9 is greater 
forage material at Site 9. on growth, reproduction, or survival of terrestrial plants. than the terrestrial plant RTV. 

Survival and growth of plant Germination of lettuce seeds exposed to surface soil Significant differences (p 5 0.05) in germination of 
communities at Site 10. samples from Site 10 in laboratory toxicity tests. lettuce seeds exposed to Site 10 surface soil samples as 

compared to control samples. 

Reduction in the 
abundance of earthworms 
used as forage material at 
Site 9. 

Terrestrial 
invertebrates 

Chemical concentrations (mg/kg) detected in surface The reasonable maximum exposure concentration 
soil samples from Site 9 that result in adverse effects (mg/kg) in surface soil from Site 9 is greater than the 
on survival (i.e., LC,, studies) or measured adverse terrestrial invertebrate RTV. 
effects on reproduction and growth to terrestrial inver- 
tebrates 

Survival and growth of 
terrestrial invertebrate 
communities. 

Survival and maintenance of 
wildlife populations. 

Wildlife species 

Survival and growth of earthworms exposed to surface Significant differences (p 5 0.05) in survival and/or 
soil samples from Site 10 in laboratory toxicity tests. growth of earthworms exposed to Site 10 surface soil 

samples as compared to control samples. 

Oral chemical doses (mg/kg BW/day) based on mea- Comparison of potential dietary exposures in mammalian 
sured adverse effects on growth, reproduction, or and avian wildlife with literature-derived RTVs. (HQ > 1 
survival (i.e., NOAEL, LOAEL, and LD,, studies) of indicates potential risks.) 
mammalian or avian laboratory test populations. 

Notes: mg/kg = milligrams per kilogram. 
BW/day = body weight per day. 
LD,, = lethal dose to 50 percent of a test population. 
LC,, = lethal concentration to 50 percent of a test population. 
HQ = hazard quotient. 
RTV = reference toxicity value. 
NOAEL = no observed adverse effect level. 
LOAEL = lowest observed adverse effect level. 
ECPC = ecological chemical of potential concern. 
5 = less than or equal to. 
z = greater than. 

i 



‘i. ‘.., ,. I 

4. Arebioaccumulating chemicals sufficientlyhighto reduce survivability, 
growth, or reproduction in top predators (i.e., foxes and owls)? 

7.3 HAZARD ASSESSMENT AND SELECTION OF ECPCS. The hazard assessment includes 
a review of analytical data and selection of ECPCs. ECPCs represent analytes 
detected in environmental media (i.e., surface soil) that are considered in the 
ERA and could present a potential risk for ecological receptors. The process for 
selecting ECPCs is depicted on Figure 7-4. Additional details regarding the ECPC 
selection process are provided in Subsection 2.4.2 of the GIR (HLA, 1998). 
Analytical data for Sites 9 and 10 were evaluated for use in risk assessment 
pursuant to national guidance, Guidance for Data Useability in Risk Assessment 
(Parts A and B) (USEPA, 1992a). 

Calcium, magnesium, potassium, and sodium are excluded as ECPCs for surface water. 
In addition to these analytes, iron is also excluded as an ECPC for surface soil. 
These analytes are considered to be essential nutrients and not toxic. The 
rationale for eliminating essential nutrients as ECPCs is provided in the GIR 
(HLA, 1998). 

Inorganic chemicals representative of background conditions are not selected as 
ECPCs. In accordance with USEPA Region IV guidance (USEPA, 199ld), an inorganic 
analyte is not selected as an ECPC if the maximum detected concentration is less 
than two times the average detected inorganic concentrationinbackground samples. 
The maximum detected concentrations are compared against representative site- 
specific background surface soil screening concentrations to eliminate chemicals 
that are unlikely to be site related. 

A site-specific surface soil background investigationwas conducted at NAS Whiting 
Field, and the findings are presented in Paragraph 3.3.1.1 of the GIR (HLA, 1998). 
The site-specific background study used to establish background screening values 
for Sites 9 and10 surface soil consists of eight surface soil samples (BKG-SL-02, 
BKG-SL-06, BKG-SL-07, BKG-SL-08, BKSOOlOl, BKS00201, BKS00401, and BKS00501) and 
a duplicate sample (BKS00201D) collected from areas containing Troup loamy sand 
soil. Background surface water data for Site 9 is not available. The surface 
water at Site 9 is an isolated water body that was created as a result of 
excavation activities. Neither the Coldwater Creek, Clear Creek, nor ponds in 
the area are similar to the ephemeral pond at Site 9. 

Analytes thatexceedthe background screening concentrations and are not essential 
nutrients are compared against ecological screening values for surface soil. The 
surface soil ecological screening values are the Dutch Soil Criteria "A", which 
refer to background concentrations in surface soil issued by the U.S. Fish and 
Wildlife Service (Beyer, 1990). If the maximum detected concentration of an 
analyte exceeds the ecological screeningvalue, the analyte is retained as an ECPC 
for terrestrial wildlife, which also includes terrestrial plants and soilinverte- 
brates. 

Analytes in surface water samples are typically screened against surface water 
background, when available, to eliminate chemicals that are unlikely to be site 
related. However, background surface water is unavailable for the ephemeral pond 
at Site 9. Concentrations of analytes detected in surface water are screened 
against USEPA Region 4 Freshwater Surface Water Chronic Screening Values 
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(USEPA,1995c). A discussion of the ECPCs selected at Sites 9 and 10 is presented 
below in Subsections 7.3.1 and 7.3.2, respectively. 

7.3.1 Site 9 Five surface soil samples (09SOO101, 09SOO201, 09SOO301, 09SOO401, 
and 09SOO501) and one duplicate sample (09S00301D) were collected at Site 9. In 
addition, one surface water sample and a duplicate (09WOOlOl and 09WOOlOlD) were 
collected from the ephemeral pond at Site 9. Tables 7-2,and 7-3 present a <summary 
of the respective surface soil and surface water analytical data and the following 
information: frequency of detection, range of detection limits, range of detected 
concentrations, average of detected concentrations, background screening 
concentrations, ecological screening values, and selected ECPCs. 

ECPCs selected for surface soil samples collected at Site 9 include two 
semivolatiles (1,2,4-trichlorobenzene, 1,4-dichlorobenzene) andthreeinorganics 
(aluminum, antimony, and vanadium). Three inorganics (aluminum, iron, and 
manganese) were retained as ECPCs in surface water at Site 9. 

7.3.2 Site10 Eleven surface soil samples (lo-SL-01, lo-SL-02, lo-SL-03, lo-SL- 
04, lo-SL-05, lOSOO101, lOSOO201, lOSOO301, lOSOO401, lOSOO501, andlOS00601) and 
two duplicate samples (lOSOOlOlD, and lOS00201D) were collected at Site 10 (see 
Figures 2-2 and 3-2). 

Table 7-4 presents a summary of the surface soil analytical data from Site 10 
including the following information: frequency of detection, range of detection 
limits, range of detected concentrations, average of detected concentrations, 
background screening concentrations, ecological screening values, and selected 
ECPCs. ECPCs selected for surface soil collected at Site 10 inc:Lude 27 
constituents: one VOC (2-hexanone), 19 semivolatiles (14 PAHs; butylbenzlphtha- 
late, diethylphthalate,bis(2-ethylhexyl)phthalate, carbazole, anddibenzofuran), 
two PCBs (Aroclor-1254 and Aroclor-1260), four inorganics (aluminum, cadmium, 
vanadium, and zinc), and TRPH. 

7.4 EXPOSURE ASSESSMENT. The purpose of the ecological exposure assessment is 
to estimate or measure the amount of an ECPC to which an ecological receptor may 
be exposed. The following sections briefly describe how contaminant exposures 
are estimated or measured for wildlife, terrestrial plants, and invertebrates at 
Sites 9 and 10. The contaminant pathway models (Figures 7-2 and 7-3) provide a 
summary of the potential exposure pathways that exist at Sites 9 and 10 for each 
group of receptors. Additional details regarding the exposure assessment are 
provided in the GIR (HLA, 1998). 

7.4.1 Calculation of Exposure Point Concentrations The EPC is a representative 
concentration used for evaluating risks throughout this ERA. RME and CT 
concentrations are derived for each ECPC. If the sample size is greater than or 
equal to 10, the RME value is equal to the lesser of the maximum detected 
concentration and the 95th percent UCL calculated on the log-transformed 
arithmetic mean (USEPA, 1992e). The calculation of the 95th percent UCL uses one- 
half of the detection limit as a surrogate value for samples where no analyte 
concentration was detected. If the sample size is less than or equal to nine, 
the RME concentration is equal to the maximum detected concentration. 

If potential risks are predicted based on the RME scenario, then the CT lexposure 
scenario is also evaluated. The CT exposure concentration is represented by the 
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Table 7-2 
Selection of Ecological Chemicals of Potential Concern 

for Surface Soil Associated with Site 9 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency Range of Range of Average Background Ecological Chemical .of Average Exposure Point 

Analyte of Reporting Detected of Detected Screening Screening Ecological of All Concentration 

Detection’ Limits Concentration’ Concentrations3 Concentration4 Value’ Concern Samples’ RME’ CT* 

Semivolatile Organic Compounds @g/kg) 

1,2,4-Trichlorobenzene 115 370 to 470 110 110 ND 50 Yes 180 110 110 

1,4-Dichlorobenzene 115 370 to 470 120 120 ND 50 Yes 182 120 120 

Inorganic Analytes (mglkg) 

Aluminum 415 40 17,500 to 29,300 25,438 15,848 NSC Yes 20,354 29,300 20,354 

Antimony 115 12 8.3 8.3 8 NSC Yes 6.5 8.3 6.5 

Arsenic 515 2 2.8 to 10.1 7 3.2 20 No’ 

Barium 415 40 5.5 to 15.3* 10 23.2 200 NoS,10 

Beryllium 415 1 0.08 to 0.17* 0.13 0.36 NSC No”’ 

Calcium l/5 1,000 442* 442 396 NSC No” 

Chromium 415 2 14.9 to 46.2 29.5 11 100 No9 

Cobalt l/5 10 0.535* 0.54 3 20 No%“3 

Copper 4/5 5 4.5 to 7.5 6.1 9.4 50 NOS.10 

Iron 4/5 20 12,300 to 29,800 22,038 8,832 NSC No” 

Lead 515 0.6 3.1 to 12.3 7.1 11.4 50 No’ 

Magnesium 4/5 1,000 73.3 to 185* 127 268 NSC No 10.11 

Manganese 415 3 10.1 to 40.55* 23.5 392 NSC No” 

Mercury 415 0.1 0.01 to 0.03 0.02 0.12 0.5 No%‘0 

Nickel 315 8 2.9 to 5.05* 4 7.2 50 No@,10 

Potassium 115 1,000 356* 356 177 NSC No” 

Vanadium 415 10 32.2 to 76.7 57 21.8 NSC Yes 46.6 76.7 46.6 

Zinc 315 4 3.8 to 10.35* 7 15.4 200 No9.‘0 

See notes on following page. 



Table 7-2 (Continued) 
Selection of Ecological Chemicals of Potential Concern 

for Surface Soil Associated with Site 9 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site IO, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

’ Frequency of detection is the number of samples in which the analyte was detected in relation to the total number of samples analyzed (excluding rejected values). 
’ The value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one nondetect value, one-half of the contract-required 

quantification limit/contract required detection limit is used as a surrogate concentration for the nondetect values. 
3 The average of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. It does not include those samples with “R”, “U”, or 

“UJ” validation qualifiers. 
4 The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. Background screening values for 

organic analyte are one times the average of detected concentrations. Organic values are included for comparison purposes only (i.e., not used to select ECPCs). 
’ The ecological screening values are the Dutch Soil Criteria “A” as reported in the US. Fish and Wildlife Service, Biological Report 1990(2), “Evaluating Soil 

Contamination,” (Beyer, 1990). 
’ The average of all samples assigns a value of one-half of the contract required quantification limit/contract required detection limit as a surrogate concentration for 
samples where no concentration was reported (nondetect values). 
’ The RME concentration is equal to the maximum detected concentration. 
’ The CT concentration is equal to the lesser of the average of all samples and the maximum exposure point concentration. 
’ The maximum detected concentration is less than the ecological screening concentration. Therefore, the analyte will not be evaluated further. 
” The maximum detected concentration is less than the background screening concentration. Therefore, the analyte will not be evaluated further. 
” Analyte is an essential nutrient, and not considered toxic. Therefore, the analyte will not be evaluated further. 

Notes: The average of a sample and its duplicate is used for all table calculations. 
Samples: 09SOOiO1, 09SOO201, 09SOO301, 09SOO401, and 09SOO5101 
Duplicate samples: 09SOO301 D 
Background samples: BKG-SL-02, BKG-SL-06, BKG-SL-07, BKG-SL-08, BKSOOlOl, BKS00201, BKS00401, and BKSOOSOl 

Background duplicate samples: BKS00201D 

* = average of a sample and its duplicate. RME = reasonable maximum exposure. 

pg/kg = micrograms per kilogram. ND = not detected in any background sample. 

NSC = no screening concentration available. CT = central tendency. 

mg/kg = milligrams per kilogram. 



Table 7-3 
Selection of Ecological Chemicals of Potential Concern 

for Surface Water Associated with Site 9 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency Reporting 
Detected Ecological Chemical of 

ralyte 
of Detection’ Limit Range 

Concentration Screening Ecological 
Range’ Value3 Concern 

alatile Organic Compounds @g/f) 

riuene l/l 10 3* 175 No4 

organic Analvtes kg/f) 

uminum 111 200 126* NSC Yes 

senic l/l 10 2.8* 190 No4 

llcium l/l 5,000 743* NSC No5 

rn l/l 100 111.5* NSC Yes 

agnesium l/l 5,000 

anganese l/l 15 

jtassium l/l 5,000 

odium l/l 5,000 

235* NSC No5 

12.1* NSC Yes 

305.5* NSC No5 

898.5* NSC No5 

?equency of detection is the number of samples in which the analyte was detected in relation to the total number of 
mples analyzed (excluding rejected values). 
The value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one 
rndetect value, one-half of the contract-required quantification limit/contract-required detection limit is used as a surrogate 
ncentration for the non-detect values, 
The ecological screening values are the chronic freshwater screening concentrations from the USEPA Region 4 Bulletin for 
:ological Risk Assessment (USEPA, 1995~). 
The maximum detected concentration is less than the ecological screening concentration. Therefore, the analyte will not 
r evaluated further. 
4nalyte is an essential nutrient and not considered toxic. Therefore, the analyte will not be evaluated further. 

ltes: The average of a sample and its duplicate is used for all table calculations. 

Sample: 09WOOlOl 
Duplicate sample: 09WOOlOlD 

pg/P = micrograms per liter. 
* = average of a sample and its duplicate. 
NSC = no screening concentration available. 

-- 
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Table 7-4 
Selection of Ecological Chemicals of Potential Concern 

for Surface Soil Associated with Site 10 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency Detected Average Background Ecological Chemical of g5th g Exposure Point 
Reporting Average 

Analyte of Concentration of Detected Screening Screening Concentration 
Limit Range Ecological 

UCLGO 
of All 

Detection’ Range’ Concentrations? Concentration’ Value’ Concern Samples’ RME8 CT9 

Voletiles Organic Compounds @g/kg) 

2-Hexanone l/11 11 to 12 4.75* 4.8 ND NSC Yes NC 5.5 4.75 4.75 

Xylenes (total) l/11 5to 12 1 1 ND 50 No” 

Semivolatile Organic Compounds &g/kg) 

Acenaphthene 2111 350 to 1,600 110 to 115* 113 ND “loo Yes 308 226 115 115 

Anthracene 3/11 350 to 1,600 122* to 227.5* 183 ND 100 Yes 317 239 227.5 227.5 

Benzo(a)anthracene 8111 350 to 1,600 42 to 1,400 380 ND “loo Yes 1,086 327 1,086 327 

Benzo(a)pyrene 6111 350 to 1,600 45 to 2,500 627 ND 100 Yes 1,313 425 1,313 425 

Benzo(b)fluoranthene 8111 350 to 1,600 62 to 2,500 550 ND “loo Yes 1,422 450 1,422 450 

Benzo(g,h,i) perylene 2111 350 to 1,600 260* to 3,800 2030 ND “loo Yes 854 520 854 520 

Benzo(k)fluoranthene 7111 350 to 1,600 62 to 2,300 532 ND “loo Yes 1,054 405 1,054 405 

Butylbenzylphthalate 4111 350 to 1,600 40 to 123.5* 73.6 ND NSC Yes 399 200 123.5 123.5 

Carbazole “316 365 to 1,600 137* to 160 147 ND “loo Yes NC 268 160 160 

Chrysene 9111 350 to 1,600 40 to 1,600 395 ND “loo Yes 1,394 357 1,394 357 

Dibenzo(a,h)anthracene 2111 185 to 380 177.5* to 1,000 589 ND “loo Yes 347 258 347 258 

Dibenzofuran l/11 350 to 1,600 52 52 ND NSC Yes 358 228 52 52 

Diethylphthalate l/11 350 to 1,600 96 96 ND NSC Yes 317 233 96 96 

Fluoranthene 8111 350 to 1,600 59 to 1,480* 551 ND 100 Yes 1,525 451 1,480 451 

luorene l/11 350 to 1,600 120 120 ND “loo Yes 317 234 120 120 

ndeno(l,2,3cd)pyrene 4111 350 to 1,600 57* to 3,200 919 ND “loo Yes 854 451 854 451 

>henanthrene 6111 350 to 1,600 36 to 740* 301 ND 100 Yes 916 305 740 305 

‘yrene 9111 350 to 1.600 45 to 1,800 503 ND 100 Yes 1,998 445 1,800 445 

5is(2-Ethylhexyl) 7111 350 to 1,600 57 to 1,720* 350 ND NSC Yes 781 347 781 347 
phthalate 

See notes at end of table. 



Table 7-4 (Continued) 
Selection of Ecological Chemicals of Potential Concern 

for Surface Soil Associated with Site 10 

Remedial Investigation 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency 
Reporting 

Detected Average Background Ecological Chemical of g5th “/ Average Exposure Point 

r\nalyte of 
Limit Range 

Concentration of Detected Screening Screening Ecological of Ail Concentration 

Detection’ Range’ Concentrations3 Concentration4 Value5 Concern 
“CLBO 

samples’ RME8 CT9 

Pesticides and PCBs lpglkg) 

1,4’-DDD l/11 3.6 to 170 4.4 4.4 ND 100 No” 

1,4’-DDT 7111 3.8 to 170 2.1 to 35 17 ND 100 No“’ 

Jroclor-1254 5111 36 to 1,700 51 to 365* 229 ND 50 Yes 416 141 365 141 

Coclor-1260 2111 36 to 1,700 49 to 60 54.5 ND 50 Yes 369 128 60 60 

lieldrin l/11 3.6 to 170 19 19 ND 100 No” 

ieptachlor l/11 1.9 to 86 5.2 5.2 ND 100 No” 

ieptachlor epoxide l/l 1 1.9 to 86 2.4 2.4 ND 100 No” 

SIpha-Chlordane 2111 1.9 to 860 1.1 to 5.2 3.2 ND 100 No” 

gamma-Chlordane l/11 1.9 to 860 6.4 6.4 ND 100 No” 

notganic Analvtes (mglkg) 

Uuminum ll/ll 40 to 40 7,425* to 37,000 16,673 15,848 NSC Yes 24,343 16,673 24,343 16,673 

lrsenic ll/ll 2 to 2 2.55* to 8.8 4.8 3.2 20 No” 

3arium ll/ll 40 to 40 7.5 to 190.5* 30.9 23.2 200 No” 

3eryllium 9111 0.09 to 1 0.08* to 0.315* 0.17 0.36 NSC No” 

Cadmium 7/l 1 0.9 to 1 0.5 to 2.4 1.3 0.58 1 Yes 1.6 0.99 1.6 0.99 

>alcium ll/ll 1,000 to 1,000 157 to 20,500* 2,629 396 NSC No= 

Chromium 11111 2 to 2 10.1 to 31.9 19.3 11 100 No” 
;obalt 10111 10 to 10 0.805* to 2.4 1.5 3 20 No 10.12 

Zapper 10/l 1 5 to 5 5.2 to 24.2 11.3 9.4 50 No” 

>yanide 5111 0.24 to 0.5 0.11 to 0.165* 0.14 0.28 NSC No’* 

ron 11111 20 to 20 6,650* to 23,800 13,130 8,832 NSC No= 

.ead 11111 0.6 to 1 8.6 to 47.8 27.2 11.4 50 No” 

flagnesium ll/ll 1,000 to 1,000 77.7 to 5,755* 676 268 NSC No’~ 

Vlanganese 11111 3 to 3 13.1 to 389 84.4 392 NSC No’~ 

Zee notes at end of table. 
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Table 7-4 (Continued) 
Selection of Ecological Chemicals of Potential Concern . 

for Surface Soil Associated with Site 10 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency Detected Average Background Ecological Chemical of g5th o/ Exposure Point 
Reporting 

Average 
Analyte of Concentration of Detected Screening Screening Ecological Concentration 

Limit Range “CLBO 
of All 

Detection’ Range2 Concentrations’ Concentration4 Value5 Concern samples’ RME8 CT9 

Inorganic Analvtes (mglkgl (continued) 

Mercury 5111 0.08 to 0.14 0.01 to 0.2 0.08 0.12 0.5 No” 

Nickel 7111 2.3 to 8 3* to 7 4.9 7.2 50 No 10.12 

Potassium 5111 129 to 1,000 70.5 to 359.5* 225 177 NSC No13 

Selenium l/11 0.4 to 1 0.29 0.29 0.46 NSC No” 

Sodium 8111 1,000 to 1,000 160 to 387 237 406 NSC No’&‘3 

Thallium l/11 0.44 to 2 0.13 0.13 1.16 NSC No’* 

Vanadium ll/ll 10 to 10 18.8* to 63.4 33.8 21.8 NSC Yes 45.2 33.8 45.2 33.8 

Zinc 10/l 1 4 to 4 11.2 to 705 104 15.4 200 Yes 567 95.1 567 95.1 

Total Petroleum Recoverable Hydrocarbons (mglkg) 

TRPH ‘53/3 1.8 to 1.8 3.3 to 666 252 NA 1 Yes NC 252 666 252 

See notes on following page. 



Table 7-4 (Continued) 
Selection of Ecological Chemicals of Potential Concern 

for Surface Soil Associated with Site 10 

Remedial investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton. Florida 

’ Frequency of detection is the number of samples in which the analyte was detected in relation to the total number of samples analyzed (excluding rejected values). 
2 The value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one nondetect value, one-half of the contract-required 
quantification limit/contract-required detection limit is used as a surrogate concentration for the non-detect values. 
3 The average of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. It does not include those samples with “R”, ‘If”, or “UJ” 
validation qualifiers. 
4 The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. Background screening values for organic 
analyte are one times the average of detected concentrations. Organic values are included for comparison purposes only (i.e., not used to select ECPC). 
’ The ecological screening values are the Dutch Soil Criteria “A” as reported in the U.S. Fish and Wildlife Service, Biological Report 1990(2), “Evaluating Soil Contamination,” 
(Beyer, 1990). 
’ The 95th percent upper confidence limit (UCL) is calculated on the log-transformed average of all samples using the formula provided in the USEPA “Supplemental 
Guidance to RAGS: Calculating the Concentration Term.” The 9.5 percent UCL is not calculated when there are less than 10 total samples (USEPA, 1992e). 
’ The average of all samples assigns a value of one-half of the contract-required quantification limit/contract-required detection limit as a surrogate concentration for samples 
where no concentration was reported. 
8 The reasonable maximum exposure (RME) concentrations is equal to the lesser of the maximum detected concentration or the 95th percent UCL. 
’ The central tendency (CT) concentration is equal to the lesser of the average of all samples and the maximum exposure point concentration. 
” The maximum detected concentration is less than the ecological screening concentration. Therefore, the analyte will not be evaluated further. 
” Ecological screening value for this PAH is not available; the ecological screening concentration for benzo(a)pyrene is used as a surrogate. 
‘* The maximum detected concentration is less than the background screening concentration. Therefore, the analyte will not be evaluated further. 
l3 Analyte is an essential nutrient, and not considered toxic. Therefore, the analyte will not be evaluated further. 
l4 Five of the carbazole analytical results were rejected, and thus, not included in the frequency of detection. 
” TRPH analysis was performed on three samples only. 

Notes: The average of a sample and its duplicate is used for all table calculations. 

Samples: lo-SL-01, lo-SL-02, lo-SL-03, lo-SL-04, lo-SL-05, lOSOO101, lOSOO201, lOSOO301, lOSOO401, lOSOO501, and lOSOO601 
Duplicate samples: 10SOOlOlD and lOS00201D 
Background samples: BKG-SL-02, BKG-SL-06, BKG-SL-07, BKG-SL-08, BKSOOlOl, BKS00201, BKS00401, and BKS00501 
Background duplicate samples: BKS00201 D 

* = analyte of a sample and its duplicate. 
UCL = upper confidence level, see footnote 5. 
,ug/kg = micrograms per kilogram. 
NSC = no screening concentration available. 
PCB = polychlorinated biphenyl. 
DDT = dichlorodiphenyltrichloroethane. 
RME = reasonable maximum exposure. 

CT = central tendency 
% = percent. 
ND = not detected in any background sample. 
NC = not calculated. 
DDD = dichlorodiphenyldichloroethane. 
mg/kg = milligrams per kilogram. 



arithmetic mean of all samples. One-half of the detection limit is also used as 
a surrogate value for sample results that are below the detection limit. Tables 
7-2 through 7-4 present the RME and CT EPCs for selected ECPCs identified at Sites 
9 and 10. 

7.4.2 Terrestrialwildlife Exposure routes forwildlife receptors include direct 
ingestion of surface soil and surface water (for Site 9 only)and indirect exposure 
through ingestion of food containing site-related chemicals. The actual amount 
of an ECPC taken in by wildlife species (i.e., ingestion dose in mg/kg-day) 
depends on a number of factors. A potential dietary exposure (PDE) model is used 
to estimate exposure to representative wildlife species. The PDE (or body dose) 
is calculated for each ECPC using the equations presented in Table 7-5 and the 
methodologies described in the GIR (HLA, 1998). 

Body dose is calculated using the PDE model for several wildlife species from 
different trophic guilds that may be present at the sites. The model uses 
species-specific feeding and habitat characteristics to estimate chemical 
exposures to wildlife species respective to their position in the food chain. 
Terrestrial receptors were chosen to represent the trophic levels typically found 
in disturbed overgrown fields and pine forest habitats present at Sites 9 and 10. 
The representative wildlife species considered in the ERA for Sites 9 and 10 are 
summarized in Table 7-6 and discussed below. 

. Cotton mouse (Peromyscus gossypinus). The cotton mouse represents a 
smallmammalianherbivorethatcouldpotentiallybe exposed to contamina- 
tion in soil and in plant tissue (accumulated from the soil). The cotton 
mouse home range is estimated at 0.147 acre and could reside entirely 
on Sites 9 and 10. The cotton mouse represents the small mammal herbi- 
vore community at Sites 9 and 10. 

. Short-tailed shrew (Blarina brevicauda). The short-tailed shre,w finds 
suitable habitat in forests, fields, marshes, and brush. It primarily 
feeds on earthworms, snails, centipedes, insects, small vertebrates, and 
slugs (DeGraaf and Rudis, 1986). Insectivorous species may receive 
relatively high chemical doses of bioaccumulating compounds as a result 
of their voracious appetites. The shrew represents small omnivorous 
mammals that may be found in the pine forest of Site 9 and the old field 
portions of Site 10. 

. Eastern meadowlark (Sturnella magna). The eastern meadowlark -is most 
commonly found in open pastures, prairies, farms, and meadows and has 
a home range of approximately 5 acres. The meadowlark feeds primarily 
on invertebrates, although its diet is supplemented with plants. The 
meadowlark represents insectivorous avian receptors found in open areas 
of Sites 9 and 10 (DeGraaf and Rudis, 1986). 

. Mourning dove (Zenaida macroura). The mourning dove forages by ground- 
gleaning on roadsides and open fields with scattered shrubs and trees. 
It feeds almost entirely on seeds; however, it is known to eat occasional 
insects, snails, and structures, and its estimatedhome range is 5~ acres. 
The dove represents herbivorous avian receptors at Sites 9 and 10. 

. Red fox (Vulpes vulpes). This omnivorous mammal prefers open woodlands 
and grassy fields and is most active at night and twilight. It is an 

WhFSS&lO.RI 

PMW.Ol.99 7-21 



Table 7-5 
Estimation of Potential Chemical 

Exposures for Representative Wildlife Species 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

stirnation of Chemical Exposures Related to Surface Soil 

cope: 

oil Chemical 
oncentration: 

Estimates the amount (dose) of a chemical ingested and accumulated by a species via 
incidental ingestion of surface soil and food items containing site-related chemicals. 

The maximum detected concentration of the ecological chemicals of potential concern 
(ECPCs) when the sample size is 5 9, and the lesser of the maximum detected concentra- 
tion or the 95th percent upper confidence limit (UCL) when the sample size is 2 10. 

oil Exposure Concentration: 
Soil Soil 

Exposura = ( “$fstf’ x Concentration ) 
Owlkgi) OwMB) 

rimary Prey Item 
,oncentration (T,) Primary 

prey Itern Concentration 
(w/kd 

= ( BAF, aprsnr x Co~c%&ion ) 

econdary Prey Item 
ioncentration (TN): Secondary 

nssue 

pr*y Itern 
Concentration of 

Concentriitin = ( BAF,, wbcd x Primary ) 

@w&9 
Prey Items ’ 

OwiW 

where BAF = Bioaccumulation Factor or mg/kg fresh weight tissue over mg/kg dry 
weight soil for invertebrates and plants, and mg/kg fresh weight 
tissue over mg/kg fresh weight food for small mammals and small 
birds. 

. For a discussion of the weighted chemical concentration in prey items, see explanation 
of the PDE term below, and the GIR (HLA, 1998). 

otal Exposure Related to 
;urface Soil: 

PDE [P, x q + . . . + PN x TN + xlR,xSFFxED 

(mglkgBW-day) = BW 

where PDE = 
P, = 
T, = 

IR,,., = 
BW = 
SFF = 

ED = 

Potential Dietary Exposure (mg/kg BW-day), 
percent of diet composed of food item N, 
tissue concentration in food item N (mg/kg), 
food ingestion rate of receptor (kg of food or dietary item per day), 
body weight (kg) of receptor, 
Site Foraging Frequency (site area [acres] divided by home range 
[acres]), assumed to be equal to 1 for lethal exposure scenario, and 
Exposure Duration (fraction of year species is expected to occur on 
site. 

iee notes at end of table 
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,- Table 7-5 (Continued) 
Estimation of Potential Chemical 

Exposures for Representative Wildlife Species 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton Florida 

Estimation of Chemical Exposures Related to Surface Water 

Description: Estimates the amount of a chemical ingested and accumulated by a species resulting from 
incidental ingestion of surface water . 

Chemical Concentration: Same procedure as described above for soil . 
--I 

I Surface Water Exposure: 
Surface Water 

( eiw 
Sutiace Water x Concenbdon ) 

Ekposure = 
Way) (mg19 

Ow’daM BW 

Where IR,, = water ingestion rate of receptors (liters of water per day) 

Notes: mg/kg = milligrams per kilogram. 
kg/day = kilograms per day. 
kg = kilogram. 
% = percent. 
mg/kg BW-day = milligrams per kilogram of body weight per day. 
5 = less than or equal to. 
z = greater than or equal to. 
inv = invertebrate species. 
mam = mammal species. 
BAF = bioaccumulation factor. 
mg/day = milligrams per kilogram. 
P/day = liters per day. 
mg/e = milligrams per liter. 
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Table 7-6 
Ecological Receptors Evaluated 

for Sites 9 and 10 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Common Name 

Terrestrial plant 

Receptor Evaluated 

Scientific Name 

Lettuce (Lactuca sativa) 

Method of Evaluation 

Benchmark comparison (Site 9). 
Toxicity testing using lettuce seed germi- 
nation (Site 10). 

Terrestrial invertebrate Earthworm (Efsenia foefida) Benchmark comparison (Site 9). 
Toxicity testing using earthworms (Site 
10). 

Cotton mouse 

Short-tailed shrew 

Eastern meadowlark 

Mourning dove 

Red fox 

Great horned owl 

Perom yscus goss ypinus 

Bfarina brevicauda 

Sturneffa magna 

Zenaida macroura 

Vulp es vu fpes 

Bubo virginianus 

Food-web model 

Food-web model 

Food-web model 

Food-web model 

Food-web model 

Food-web model 

opportunistic forager, feeding on small mammals, birds, amphibians, 
reptiles, invertebrates, berries, and other fruits (Burt and __ 
Grossenheider, 1976). The red fox has an estimated home range of 
approximately 250 acres and represents the large predatory mammal guild 
at Sites 9 and 10. 

. Great horned owl (Bubo virginianus). The great horned owl is primarily 
a nocturnal hunter of small mammals. Its habitat includes deep woods 
and heavily wooded swamps often near open country where it may hunt for 
primary prey items consisting of small mammals and birds (DeGraaf and 
Rudis, 1986). The great horned owl home range is approximately 15 
acres. The owl represents the predatory avian carnivores of both the 
open and forested areas of Sites 9 and 10. 

Parameters for quantitatively evaluating exposures to wildlife include body 
weight, food ingestion rate, home range, and relative consumption of food items. 
Exposure assumptions for each of the representative wildlife species for Sites 
9 and 10 are provided in Table 7-7 and in Tables D-6, D-13 and D-17 of Appendix 
D. In addition to these parameters, the species foraging habits andbioaccumula- 
tion in food items are also considered. 

The Site Foraging Frequency (SFF) considers the frequency a receptor feeds within 
the site area by estimating the acreage of the site relative to the receptor's 
home range and by considering the fraction of the year the receptor would be 
exposed to site-related chemicals. By definition the SFF cannot exceed 1. Sites 
9 and 10 (approximately 2 and 4 acres, respectively) are larger than the home 
range for the cotton mouse and short-tailed shrew and smaller than the home range 
for the eastern meadowlark, red fox, and great horned owl. Because all 
representative wildlife species are expected to actively forage at the site year 
round, it is assumed that the exposure durations for these organisms are 1. 

--. 
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Table 7-7 
Exposure Parameters for Representative Wildlife Species 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Representative Body Weight 
Assumed Diet for 

Reported Diet Terrestrial Exposure 
Food Ingestion Water Ingestion Home Range 

Wildlife Species (kg) Assessment (% of diet) 
Rate (kg/day) Rate (l/day) (acres) 

Cotton mouse [a] 0.021 [b] Seeds and some 88% Plants 0.0029 [e] 0.003 [f] 0.147 [g] 

(Perom yscus insects. [c] 10% invertebrates 

goss ypinus) 2% Soil [d] 

Short-tailed shrew 0.017 [h] Earthworms, slugs & snails, fungi, 78% Invertebrates 0.0024 [e] 0.0025 [f] 0.96 f 0.09 [c] 

(Blarina brevicauda) insects, and vegetation. [c] 12% Plants 
10% Soil [c] 

Eastern 0.087 [i] Insects, weed seeds and grass 75% Invertebrates 0.0119 [I] 0.0115 [k] 5 Ii1 
meadowlark seeds, 75% of diet is invertebrates 20% Plants 

(Sturnelfe magna) (beetles, grubs, bugs, grasshop- 5% Soil [i] 
pers, crickets, ants, and spiders. [i] 

Mourning dove O.l3(i] Seeds, waste grains from agricul- 94% Plants 0.0154 [I] 0.015 [k] 5 [iI 
(Zenaida macroural ture, some insects, and occasional- 1% Invertebrates 

ly snails. b] 5% Soil [i] 

Red fox 4.69 [c] Small mammals, birds, and inverte- 57% Small mammals 0.24 [e] 0.398 [f] 250 [c] 

(Vulpes vulpes) brates, as well as berries and other 20% Invertebrates 
fruits. [c] 10% Small birds 

10% Plants 
3% Soil [c] 

Great horned owl 1.50 [i] Mostly rabbits, mice, rats, squirrels, 80% Small mammals 0.078 [I] 0.077 [k] 15 [ml 
(Bubo virginianus) birds. bats, snakes, frog, crayfish 19% Birds 

and grasshoppers, [j] 1% Soil [c] 

See notes on following page. 



Table 7-7 (Continued) 
Exposure Parameters for Representative Wildlife Species 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

References: 
[a] Values for the deer mouse were used for the cotton mouse (U.S. Environmental Protection Agency [USEPA], 1993). 
[b] Average of adult male and female deer mice in North America (USEPA, 1993b). 
[c] Wildlife Exposure Factors Handbook (USEPA, 1993b). 
[d] Deer mouse value used for cotton mouse based on similarities in diet. Other values were based on diet composition (USEPA 1993b). 
[e] Calculated using the mammal equation based on body weight (Wt.) in kg. Food ingestion (kg/day) = 0.0687 x Wt o.822 (kg) (USEPA, 1993b). 
[f] Water ingestion rate for mammals is based on body weight in kg: water ingestion (l/day) = 0.099 x Wt ‘.’ (kg) (USEPA, 1993b). 
[g] Average for male and female deer mice, Virginia/mixed deciduous forest (USEPA, 1993b). 
[h] Mean of means reported for male and female shrews in summer and fall (USEPA, 1993b). 
[i] Terres (1991). 
h] DeGraaf & Rudis (1986). 
[k] Water ingestion rate for birds is based on body weight in kg: water ingestion (l/day) = 0.059 x Wt ‘.” (kg) (USEPA, 1993b). 
[I] Calculated using the bird equation based on body weight (Wt.) in kg. Food ingestion (kg/day) = 0.0582 x Wt O.“’ (kg) (USEPA, 1993b). 
[m] Great horned owl home range taken from low end of range in SE Madison County, N.Y. Hager (1957). 

Notes: kg = kilogram. 
% = percent. 
f = plus or minus. 
kg/day = kilograms per day. 



,r- Wildlife species may be exposed to ECPCs in surface soil and surface water via 
incidental ingestion or by ingestion of prey items that have bioaccumulated these 
ECPCS. A PDE model is used to estimate the dose received by each representative 
wildlife species for each ECPC in all media according to the equations in Table 
7-5 and the methodologies described in Subsection 2.4.3 of the GIR (HLA, YL998). 

BAFs are used in the wildlife PDE model to estimate the transfer of chemicals 
between soil and plants or soil invertebrates, and between these organisms and 
primary consumer species. To estimate the PDE, tissue concentrations of ECPCs 
in prey items are estimated using BAFs. BAFs for invertebrate and plant food 
items are defined as the ratio of the ECPC concentration in plant or invertebrate 
tissue (mg chemical/kg tissue wet-weight) to the ECPC concentration in surface 
soil (mg chemical/kg dry-weight soil). BAFs reportedinthe scientific literature 
for avian and mammalian receptors are the reported ratios of ECPC concentrations 
in the tissues of these receptors (mg chemical/kg tissue wet-weight) to the 
concentrations of ECPCs in their food items (mg chemical/kg tissue wet-weight). 
BAFs for most receptors are extrapolated from literature values or estimatedusing 
regression equations from scientific literature, Based on the evidence provided 
in several reference materials (Suter, 1993; Maughan, 1993), an assumption is made 
that VOCs do not bioaccumulate in prey tissue. The general approach used to 
select BAFs for Sites 9 and 10 are summarized in Table 7-8. BAFs for each of 
the surface soil ECPCs evaluated at Sites 9 and 10 are included in Table D-l of 
Appendix D. 

.F+--. 

7.4.3 Terrestrial Plants and Invertebrates Terrestrial plants and invertebrates 
may be exposed to ECPCs via direct contact with and root uptake (plants) or 
ingestion (invertebrates) of ECPCs measured in Sites 9 and 10 surface soil. For 
the purposes of the Sites 9 and 10 ERA, exposures to terrestrial plants and 
invertebrates are assumed to occur within the top 1 foot interval of surface soil. 
Exposure of terrestrial plants to groundwater is not evaluated because the depth 
to the water table is approximately 60 to 100 feet bls (see hydrogeological 
discussion in Chapter 5.0 of this report). 

7.5 ECOLOGICAL EFFECTS ASSESSMENT. The ecological effects assessment discusses 
what measurement endpoints were used to evaluate potential adverse impacts to the 
assessment endpoints (i.e., the maintenance of receptor populations). The methods 
used for identifying and characterizing ecological effects for ECPCs in surface 
soil are described in the following subsections and in greater detail in 
Subsection 2.4.4 of the GIR (HLA, 1998). 

Wildlife receptors, terrestrial plants, and terrestrial invertebrates are 
potentially exposed to ECPCs in surface soil and surface water at Site 9 and 
surface soil at Site 10. The measures of adverse ecological effects for these 
receptors are discussed separately, 

7.5.1 Terrestrial Wildlife As identified in the problem formulation, the 
assessment endpoint selected for terrestrial wildlife is the survival and 
maintenance of wildlife populations and communities within the habitats present 
at Sites 9 and 10. Because no long-term wildlife population data are available 
at NAS Whiting Field, a direct measurement of this assessment endpoint is not 
possible. The literature-derived results of laboratory toxicity studies that 
relate the dose of a chemical in an oral exposure with an adverse response to 
growth, reproduction, or survival of a test population (avian or mammalian 
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Table 7-8 
Estimation of Bioaccumulation Factors 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

qeceptor Group 

rerrestrial Plants 

Nature of 
Approach 

General Approach 

Jnit: mg/kg wet tissue Literature Values When available, literature values were used to estimate plant BAFs. 
per mg/kg dry soil 

SAR When literature values were not available, plant BAFs for semivolatile 
organic compounds (SVOCs) were calculated using a regression equation 
based on the relationship between plant bioconcentration factors and the 
n-octanol-water partition coefficient for soil (K,,,s) of analytes (Travis and 
Arms, 1988).’ The study found that bioconcentration factors for vegetation 
are inversely proportional to the square root of the K,,s of an analyte. 

Extrapolation and 
Empirical Data 

Assumption 

When literature values were not available, plant BAFs for inorganic com- 
pounds were obtained from Baes et al. (1984).’ 

Although evidence suggests that plants may transport organic analytes 
with log Kows c 5 (i.e., volatile organic compounds [VOCs]) from the roots 
into leafy portions (Briggs et al., 1982; Briggs et al., 1983) bioaccumulati- 
on data for VOCs is generally lacking in the scientific literature. In addi- 
tion, evidence in the literature (Suter, 1993; Maughan, 1993) suggests that 
analytes with log K,,s < 3.5 are not bioaccumulated into animal tissue. 
Therefore, it was assumed that transfer of VOCs from plant tissue to 
animal tissue does not occur. 

Terrestrial Invertebrates 

Jnit: mg/kg wet tissue When no site-specific values were available, literature values were used to 
per mg/kg dry soil Literature Values estimate BAFs for invertebrates, 

Assumption Bioaccumulation data for VOCs is generally lacking in the scientific 
literature. In addition, evidence in the literature (Suter, 1993; Maughan, 
1993) suggests that analytes with log K,,s < 3.5 are not bioaccumulated 
into animal tissue. Therefore, it was assumed that soil invertebrates do 
not bioaccumulate VOCs. 

See notes at end of table. 
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Table 7-8 (Continued) 
Estimation of Bioaccumulation Factors 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

qeceptor Group 

Small Mammals 

Nature of Approach General Approach 

Jnit: mg/kg wet tissue 
per mg/kg wet food 

Literature Values 

SAR 

When available, literature values were used to estimate BAF:s for 
small mammals. 

When literature values were not available for SVOCs, BAFs iior small 
mammals were estimated using a regression equation based on the 
uptake of organic chemicals into beef tissue from Travis and Arms 
(1988)3. 

Extrapolation and 
Empirical Data 

When literature values were not available, BAFs for small mammals 
for inorganics were derived from ingestion-to-beef biotransfer 
factors (BTFs) presented in Baes et al. (1984)2. 

Assumption Bioaccumulation data for VOCs are generally lacking in the scien- 
tific literature. In addition, evidence in the literature (Suter, 1993; 
Maughan, 1993) suggests that analytes with log K,,s < 3.5 are not 
bioaccumulated into animal tissue. Therefore, it was assumed that 
small mammals do not bioaccumulate VOCs. 

Small Birds 

Jnit: mg/kg wet tissue 
per mg/kg wet food 

Literature Values 

No Information 

When available, literature values were used to estimate BAFs for 
small birds. 

BAFs were not obtained for SVOCs or for inorganic compounds as 
there is little bioaccumulation data available for birds. It was as- 
sumed that small birds do not accumulate VOCs. 

’ BAFs derived from Baes et al. (1984). Values are based on analysis of literature references, correlations with other chemical 
snd physical parameters, or comparisons of observed and predicted elemental concentrations in vegetative and reproductive 
olant material and soil. Data are based on dry weight and were converted to a fresh weight basis assuming that plants are 8C 
percent water. This is generally consistent with the water content of berries (82 to 87 percent water) and leafy vegetables (87 
to 95 percent water), presented in Suter (1993). Grains contain a much lower percentage of water (approximately 10 percent) 
therefore, this assumption likely underestimates exposure to graminivores. 
’ BTFs were converted to a BAF (mg/kg tissue divided by mg/kg food) by multiplying by a food ingestion rate of 12 kg (dry 
weight) per day (average intake for lactating and nonlactating cattle reported in Travis and Arms, 1988). 

Notes: mg/kg = milligrams per kilogram. 
BAF = bioaccumulation factor. 
VOC = volatile organic compound. 

Log L = Logarithmic expression of the octanol-water partition coefficient. 
< = less than. 
BTF = biotransfer factor. 

WhFSS&lO.RI 

PMW.Ol.99 7-29 



species) are used as a measure of the assessment endpoint. Table D-2 in 
Appendix D presents wildlife ingestion toxicity data found in the literature. 

_- 

Reference toxicity values (RTVs) are derived for each surface soil and surface 
water ECPC and representative wildlife species according to the data hierarchy 
presented in Ecological Risk Assessment Guidance for Superfund: Process for 
Designing and Conducting Ecological Risk Assessments, Interim Final (USEPA, 
1997c). The RTV represents the lowest exposure level (e.g., concentration in the 
diet normalized by dividing by the body-weight) shown to produce adverse effects 
(e.g., reduced growth, impaired reproduction, increased mortality). For each 
ECPC, two RTVs representing lethal and sublethal effects are selected for each 
representative wildlife species. Lethal effects are those that result in 
mortality while sublethal effects are those that impair or prevent reproduction 
or growth. The RTVs are assumed to be a measure of the assessment endpoints for 
the protection of the survival, growth, and reproduction of terrestrial wildlife 
populations. Lethal RTVs are developed using the following data hierarchy 
discussed in items 1, 2, and 3 below, while sublethal RTVs are derived using the 
methodology discussed in items 1 and 2: 

1. For contaminants with well-documented adverse effects, the highest exposure 
level that is a no-observed-adverse-effect level (NOAEL) is selected as the 
RTV. 

2. If a NOAELvalue is not available, one-tenth of the lowest-observed-adverse- 
effect level (LOAEL) is selected as the RTV. 

3. If an NOAEL or LOAEL value is not available, the lowest reported oral dose 
(in mg/kg body weight-day) lethal to 50 percent of a test population LD,, 
is used to derive the lethal RTV. The lethal RTV is one-fifth of the lowest 
reported LD,, value for the species most closely related to the representa- 
tive wildlife receptor. One-fifth of an oral LD,, value is considered to 
be protective against lethal effects for 99.9 percent of individuals in a 
test population (USEPA, 198613). An assumption is made that the value 
represented by one-fifth of an oral LD,, would be protective of 99.9 percent 
of the individuals within the terrestrial wildlife populations andrepresents 
a level of acceptable risk. 

_L^ 

A summary of lethal and sublethal RTVs selected from the ingestion toxicity data 
is provided in Table D-3 of Appendix D. 

If neither lethal nor sublethal toxicity information is available for a taxonomic 
group, then no RTV is identified and risk associated with the respective ECPC is 
not quantitatively evaluated, However, the absence of specific data for a 
taxonomic group does not imply that there is no toxicological effect associated 
with contaminant exposure by these receptors; therefore, potential risks to these 
taxonomic groups are qualitativelydiscussedintheUncertainties Section (Section 
7.7). 

7.5.2 Terrestrial Plants and Invertebrates The assessment endpoints selected 
for terrestrial plants and soil invertebrates at Site 9 are reduction in the 
biomass of terrestrial plants and abundance of soil invertebrates. Site-specific 
toxicity data for plants and invertebrates are not available; therefore, the 
results of toxicity studies from the literature that relate the soil concentra- 
tions of a contaminant with adverse effects to growth, reproduction, or survival 

.-". 
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of a test population are used as a measure of the assessment endpoint. These 
study results are summarized for each ECPC in Appendix D, Tables D-4 (plants) and 
D-5 (invertebrates). 

The assessment endpoints selected for terrestrial plants and soil invertebrates 
at Site 10 are survival and growth of these communities. The toxicity of surface 
soil at Site 10 was measured using two laboratory toxicity tests: a 14-day 
survival and a 30-day growth test with earthworms (E. foetida) and a 120-hour 
lettuce seed (L. sativa) germination test. 

Surface soil samples for toxicity testing were collected from three locations at 
Site 10 (lON00201, lON00301, and lON00501) and two reference soils from 
uncontaminated sites at NAS Whiting Field (BKN00301, and its duplicates BKN00301D 
and BKNOOlOl). The Site 10 and reference soil samples were collected concurrently 
with surface soil samples (lOSOO201, lOSOO301, lOSOO501, BKNS00301, andBKNS00101) 
for chemical analyses and represent split samples. The results of the chemical 
analyses can, therefore, be used to establish contaminant exposure concentrations 
and provide the means to interpret responses in the bioassays. If adverse effects 
were observedin either of the bioassays, simple linear regressions were completed 
to determine if a correlation(s) exists between the concentration of an analyte 
and the adverse response measured in the bioassay. 

The results of the earthworm and lettuce seed toxicity testing of surface soil 
samples from Site 10 are presented in Table 7-9. Additional information on the 
toxicity testing of Site 10 surface soil with E. foetida and L. sativa is included 
in Appendix F of the GIR (HLA, 1998). 

Table 7-9 
Results of Site 10 Surface Soil Toxicity Testing 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Sample Location 

Earthworm (Eisenia foefida) 

Survival After 14 days 
Weight Change (%)’ 

(30 days) (%) 

Lettuce Seed 
(Lacfuca sativa) 

Germination After 
120 Hours (“A) 

lON00201 100 (100) 3.2 

1 ON00301 100 (100) -5.0* 

1 ON00501 100 (100) 6.2 

Laboratory Contra?’ 100 (81) 13 

BKN00301 (Reference) 100 (100) 10.9 

BKN00301 D (Reference) 100 (100) 5.0 

BKNOOlOl (Reference) 100 (63)* 29.1 

Notes: ’ Growth of E. foetida is expressed as mean individual wet weight. 
* Significantly different from the laboratory controlb and reference BKN00301. 
% = percent. 

60* 

95 

83* 

91b 

97 

90 

43* 

Because the earthworm survival and lettuce seed germination data in the reference 
sample, BKNOOlOl, were significantly different (P10.05) than the reference 
location, BKN00301, anddata from sample BKN00301werenotsignificantly different 
from the laboratory control, toxicity data from BKNOOlOlwere not included in the 
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statistical comparison of site-related data and control/reference data. Site- 
related toxicity datawere evaluatedby a statistical comparison of mean survival, 
growth (as wet weight), or germination with the reference sample (BKN00301 and 
BKN00301D) and the laboratory control. 

_- 

In the three surface soil samples collected from Site 10, survival of E. foetida 
after 14 and 30 days was 100 percent, indicating no acute or chronic lethal 
toxicity. Growth of E. foetida in the laboratory control and reference sample, 
BJLN00301, was significantly different (PsO.05) from growth in soil from sampling 
station lON00301. Earthworms in surface soil from sample lON00301 exhibited a 
5 percent weight reduction as compared to a 10.9 and 5 percent weight gain in the 
reference sample and its duplicate, respectively. 

Soil collected from two of the three Site 10 locations inhibited germination of 
the lettuce seed. Germination potential of lettuce seed, L. sativa, in the 
laboratory control and reference sample, BKN00301, was significantly different 
(P10.05) from surface soil collected from locations 10N00201 and lON00501. 
Germination in the reference samples was 97 and 90 percent (for samples BKN00301 
and BKN00301D, respectively) as compared to 60 percent in sample lON00201 and 83 
percent in sample lON00501. 

7.6 RISK MARACTERIZATION. This section presents the risk characterization for 
potential ecological receptors exposed to surface soil and surface water at Site 
9 and to surface soil at Site 10. Potential risks associated with exposures to 
ECPCs in surface soil and surface water at Site 9 and surface soil at Site 10 are 
discussed separately for wildlife, terrestrial plants, and soil invertebrates. 
Risks to wildlife are characterized by comparing the PDE concentrations (based 
on RME and CT exposure concentrations) for each surface soil and surface water 
ECPC with its respective RTV (estimated threshold dose for toxicity). Risks for 
terrestrial plants and soil invertebrates are evaluated by comparing toxicity 
benchmarks to RME and CT exposure concentrations. 

7.6.1 Terrestrial Wildlife Risks for the representative wildlife species 
associated with ingestion and bioaccumulation of ECPCs in surface soil, prey 
items, and surface water (for Site 9) are quantitatively evaluated using HQs. 
HQs are calculated for each ECPC by dividing the PDE concentrationby the selected 
lethal and sublethal RTV. HIS are determined for each receptor by summing the 
HQs for all ECPCs. When the estimated PDE is less than the RTV (i.e., the HQ < 
1), it is assumed that chemical exposures are not associated with adverse effects 
to receptors and no risks to wildlife populations exist. For instance, if the 
RME exposure concentrations are used in the PDE model and the results are less 
than the lethal RTV, then it is assumed that adverse effects to the survival of 
wildlife populations are unlikely to occur. Similarly, if the reasonable maximum 
PDE is less than the sublethal RTV, then it is assumed that adverse effects to 
wildlife populations related to growth and reproduction are unlikely to occur. 
When an HI is greater than 1, a discussion of the ecological significance of the 
HQs comprising the HI is completed and risks from exposure to CT concentrations 
of ECPCs are evaluated. 

This hazard ranking scheme evaluates potential ecological effects to individual 
organisms and does not evaluate potential populationwide effects. Contaminants +- 
may cause population reductions by affecting birth and mortality rates, 
immigration, and emigration (USEPA, 1989b). In many circumstances, lethal or 
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sublethal effects may occur to individual organisms with little population or 
community-level impacts. However, as the number of individual organisms 
experiencing toxic effects increases, theprobabilitythatpopulationeffectswill 
occur also increases. The number of affected individuals in a population 
presumably increases with increasing HQ or HI values; therefore, the likelihood 
of population-level effects occurring is generally expected to increase with 
higher HQ or HI values. 

The lethal and sublethal HQs and HIS are calculated for each ECPC and each 
representative wildlife species. Paragraph 7.6.1.1 and Tables D-6 through D-12 
of Appendix D present the HQ and HI calculations for surface soil at Site 9, and 
Tables D-13 through D-16 of Appendix D present the HQ and HI calculations for 
surface water at Site 9. Paragraph 7.6.1.2 and Tables D-17 through D-23 of 
Appendix D present the HQ and HI calculations for Site 10 surface soil. A summary 
of risks to representative wildlife receptors exposed to ECPCs at Sites 9 and 10 
are provided in Tables 7-10 through 7-12, respectively. 

Table 7-10 
Summary of Hazardous Indices for Terrestrial Wildlife’ 

Associated with Exposure to Site 9 Surface Soil 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Lethal Effects from Lethal Effects from Sublethal Effects from Sublethal Effects from 
Ecological Receptors Exposure to Reason- Exposure to Central Exposure to Reasonable Exposure to Central 

able Maximum EPCs Tendency EPCs Maximum EPCs Tendency EPCs 

Cotton mouse 0.21 0.14 2.7 1.9 

Eastern meadowlark 0.031 0.019 0.53 0.33 

Short-tailed shrew 1.2 0.82 16 11 

Mourning dove 0.0096 0.0059 0.17 0.1 

Red fox 0.0011 0.00074 0.014 0.0098 

Great horned owl 0.00058 0.00035 0.01 0.0061 

’ HIS are presented in Tables D-6 through D-12 in Appendix D. EPC = exposure point concentration. 

7.6.1.1 Site 9 Risks for representative wildlife species associated with 
exposure to ECPCs in Site 9 surface soil and surface water are discussed 
separately below. 

Site 9 Surface Soil. Lethal effects HIS for cotton mouse, eastern meadowlark, 
red fox, and great horned owl exposed to RME and CT exposure concentrations of 
Site 9 surface soil ECPCs are less than 1; therefore, risks are not predic,ted for 
these receptors. Although the lethal effect HI for the short-tailed shrew exposed 
to RME concentrations is slightly greater than 1 (HI = 1.2), the CT lethal effect 
HI (HI = 0.82) is less than 1. Considering the conservative assumptions used in 
the risk calculation, it is unlikely that population-level effects to the 
survivability of the short-tailed shrew will result from exposure to surface soil 
from Site 9. 

Sublethal risks are predicted for the cotton mouse and short-tailed shrew based 
on both RME and CT exposure concentrations from Sites 9 surface soil. The 
sublethal HIS for cotton mouse (RME HI = 2.7 and CT HI = 1.9) and short-tailed 
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shrew (RME HI = 16 and CT HI = 11) are well above 1 based on both the RME and CT 
exposure concentrations. The primary contributor to the sublethal HI for cotton 
mouse and short-tailed shrew is aluminum. 

Site 9 Surface Water. As shown in Table 7-11, summary HIS for wildlife receptors 
(e.g., cotton mouse, short-tailed shrew, and red fox) exposed to RME exposure 
concentrations of surface water ECPCs for both lethal and sublethal effects were 
less than 1; therefore, risks associated with ingestion of Site 9 surface water 
are not predicted for these receptors. HIS were not calculated for eastern 
meadowlark, mourning dove, and great horned owl because avian ingestion toxicity 
data are not available for ECPCs in Site 9 surface water. 

Site 9 Summary. The results of the food-web modeling suggest sublethal risks 
(i.e., reduction in growth and reproduction) to small mammals associated with 
ingestion of aluminum in the surface soil and food items. The bioaccumulation 
of these inorganics is unlikely to result in adverse population-level effects to 
higher trophic predators. Also, ingestion of surface water is unlikely to 
increase the risk to potential receptors. 

7.6.1.2 Site 10 As summarized inTable 7-12, 1ethaleffectHIs for cottonmouse, 
eastern meadowlark, mourning dove, red fox, and great horned owl exposed to RME 
exposure concentrations of Site 10 surface soil ECPCs are less than 1; therefore, 
risks are not predicted for these receptors. 

Although a lethal effect HI slightly greater than 1 (HI = 1.2) is calculated for 
the short-tailed shrew exposed to RME exposure concentrations of ECPCs from 
surface soil, the CT lethal effect HI (HI = 0.76) is less than 1. Considering 
the conservative assumptions used in the risk calculation, it is unlikely that 
population-level effects to the survivability of the short-tailed shrew will 
result from exposure to surface soil from Site 10. 

Sublethal risks are predicted for all representative wildlife species with the 
exception of the great horned owl based onboth RME and CT exposure concentrations 
from Site 10 surface soil. The sublethal HIS for cotton mouse (F!ME HI = 8.5 and 
CT HI = 4.0), eastern meadowlark (RME HI = 5.2 and CT HI = 2.9), mourning dove 
(RME HI = 4.9 and CT HI = 3.0), short-tailed shrew (RME HI = 22 and CT HI = ll), 
and the red fox (RME HI = 1.4 and CT HI = 1.2) are greater than 1 based on both 
the RME and CT exposure concentrations. The primary contributors to the sublethal 
HI for the cotton mouse are aluminum, cadmium, and zinc. For the short-tailed 
shrew they are aluminum, cadmium, vanadium, zinc, and Aroclor-1254, for the 
eastern meadowlark they are cadmium and Aroclor-1254, and for the mourning dove, 
the primary risk driver is cadmium. Because RME and CT HI values for the red fox 
are only slightly elevated above 1, population-level risks to predatory mammals 
at Site 10 is not expected. 

The results of the food-web modeling suggest sublethal risks may occur (i.e., 
reduction in growth and reproduction) to small mammals and birds associated with 
ingestionof Aroclor-1254 andaluminum, cadmium, vanadium, and zinc in the surface 
soil. However, the openness of Site 10 may preclude small mammals and birds from 
exclusively foraging in this area due to increased risk of predation. 

7.6.2 Terrestrial Plants Risks for terrestrial plants at Site 9 are evaluated 
by comparing the selected phytotoxicity RTVs to the RNE and CT exposure 
concentrations. Risks for terrestrial plants at Site 10 are evaluated based on 

__ 
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Table 7-11 
Summary of Hazard Indices for Terrestrial Wildlife’ 
Associated with Exposure to Site 9 Surface Water 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Ecological Receptors Lethal Effects from 
Exposure to Reasonable 

Maximum EPCs 

Cotton mouse 0.00013 

Eastern meadowlark NA 

Mourning dove NA 

Short-tailed shrew 0.00013 

Red fox 0.000077 

Great horned owl NA 

’ HIS are presented in Tables D-13 through D-16 in Appendix D. 

Sublethal Effects from 
Exposure to Reasonable 

Maximum EPCs 

0.00055 

NA 

NA 

0.00056 

0.00032 

NA 

Notes: EPC = exposure point concentration. 
NA = not available. 

Table 7-12 
Summary of Hazard Indices for Terrestrial Wildlife’ 
Associated with Exposure to Site 10 Surface Soil 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Lethal Effects from Lethal Effects from Sublethal Effects 

Ecological Receptors 
Exposure to Exposure to from Exposure to 

Sublethal Effects from 

Reasonable Central Tendency Reasonable 
Exposure to Central 

Maximum EPCs EPCs Maximum EPCs 
Tendency EPCs 

Cotton mouse 0.5 0.27 8.5 4.0 

Eastern meadowlark 0.049 0.033 5.2 2.9 

Mourning dove 0.012 0.0087 4.9 3.0 

Short-tailed shrew 1.3 0.76 22 11 

Red fox 0.0048 0.0024 1.4 1.2 

Great horned owl 0.0037 0.009 0.87 0.55 

’ HIS are presented in Tables D-17 through D-23 in Appendix 0. 

Note: EPC = exposure point concentration. 
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the results of soil toxicity tests using lettuce seeds. Paragraphs 7.6.2.1 and 
7.6.2.2 discuss potential risks to terrestrial plants at Sites 9 and 10, respec- 
tively. 

7.6.2.1 Site 9 Table 7-13 presents the phytotoxicity RTVs and the RME and CT 
exposure concentrations for ECPCs selected for Site 9 surface soil. Phytotoxicity 
benchmarks are not available for 1,4-dichlorobenzene and 1,2,4-trichlorobenzene. 

RME and CT exposure concentrations of aluminum, antimony, and vanadium exceed 
their respective phytotoxicitybenchmarks. Site 9 was identified as a potentially 
contaminated site because of anecdotal evidence suggesting petroleum disposal. 
However, petroleum products were not identified at the site. The vegetative 
covering is consistent with recolonization of a borrow pit and does not show 
stressed vegetation typical of petroleum or heavy metal disposal. Although 
concentrations of several metals exceed phytotoxicity benchmarks, the sparse 
vegetative area at Site 9 appears to be the result of physical disturbances and/or 
soil type rather than site-related contamination. The majority of the site is 
covered with planted pines; therefore, reductions in plant biomass or plant cover 
availability are not expected such that foraging small mammal andbirdpopulations 
would be impacted. 

7.6.2.2 Site 10 Surface soil from sampling locations lON00201 and lON00501 
inhibited germination of the lettuce seed as compared to the reference sample, 
BKN00301, and the laboratory control. Appendix I presents a series of simple 
linearregressionanalysesevaluatingstatisticalrelationshipsbetweenbiological 
effects observed in the surface soil bioassays and concentrations of selected 
analytes in Site 10 surface soil. Although germination of lettuce seeds was 
slightly inhibited at two of the Site 10 surface soil sampling locations, no 
correlation between germination inhibition and ECPC concentrations was observed 
(Appendix I). It is possible that reduced germination observed at lOSO and 
lOSOO501 was either the result of synergistic effects of multiple contaminants 
or not related to site contamination. Nonmeasured physical, biological, or 
chemical factors may be responsible for the observed slight reduction in lettuce 
seed germination (i.e., ECPC exposure concentration is likely not responsible for 
the observed effect). 

7.6.3 Terrestrial Invertebrates Risks for terrestrial invertebrates'at Site 9 
are evaluated by comparing invertebrate toxicity benchmark values to RME and CT 
exposure concentrations. Risks for soil invertebrates at Site 10 are evaluated 
based on the results of soil toxicity tests using earthworms. Paragraphs 7.6.3.1 
and 7.6.3.2 discuss potential risks to terrestrial invertebrates at Sites 9 and 
10, respectively. 

7.6.3.1 Site 9 Table 7-13 presents the invertebrate RTV and the RME and CT 
concentrations for Site 9 surface soil ECPCs. Invertebrate benchmarks are not 
available for any of the ECPCs in Site 9 surface soil. Therefore, it is not 
possible to quantitatively evaluate risks to terrestrial invertebrates at Site 
9. Due to the close proximity and similarities in soil type between Sites 9 and 
10, the results of the Site 10 toxicity testing are used to draw conclusions 
concerning the assessment endpoint of reduction in abundance of earthworms at Site 
9. With the exception of two SVOCs and antimony, which were either not detected 
or not selected as ECPCs at Site 10, detected concentrations of ECPCs in Site 9 
surface soil (aluminum and vanadium) are roughly equivalent or well below 
concentrations detected in Site 10 surface soil. The results of the toxicity 

WhFSS&lO.RI 

PMW.Ol.99 7-36 



Table 7-13 
Ecological Risk for Plants and Invertebrates in Surface Soil at Site 9 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Exposure Point Concentration’ RTV 
RTV Exceeded? 

Analyte 
(by RME/by CT) 

Reasonable Maximum Central Tendency 
Exposure Exposure 

Plant’ Invertebrate’ Plant Invertebrate 

Semivolatile Organic Compounds (mglkg) 

1,4-Dichlorobenzene 120 120 NA NA NA NA 

1,2,4-Trichlorobenzene 110 110 NA NA NA NA 

Inorganic analytes (mglkg) 

Aluminum 
. . . . . . . . . . . . . . . . . . . . . _,.ll,,,\. :.:.:.:.:.:.:.:.:,:.:.:.:.:::::.:.:::::.::::: 

29,300 20,354 50 NA ililililililiiiijjii~~~~~~~~~~~~~~~~~~~ NA ::::::‘:::::::‘.‘:‘:.:~:::~.:.::..~:~.::i:: .:.:::,:.:.:.;.:.>:.: . . . . . . :): ~ :.:.: 

Antimony 
. . . . . . . . . . . . . . . . . . . .._......._....... . . . . . . . . . . . . . . . . . . . . . . . . . . . 

8.3 
;;::::: . . . . . ., ,.;, ,.....j,................. . . . .I......., .,.::;:: 

6.5 5 NA ~~~~~~~~~~ NA 

Vanadium 

,...............,.,. ::.:.:.:.:.:.:.:.:...:.:.:.:.:.:.:.:.:.:.:.:.:.:.::.:.:.:.:.:. 

76.7 
. . . . . . . . . . . . . . . . . ..I~..~_~...._~...~.... .I.,.... .A.. .: . ..I.. .: ::::. .:.. 

46.6 2 NA ~~jii~~~~~~ NA ./, ..I....,.. .I......\..........., 

’ EPCs are presented in Table 7-2. The RME EPCs are equal to the lesser of the maximum detected concentration and the 95 percent upper confidence limit. CT EPCs are 
equal to the mean of all concentrations. When the mean is greater than the RME EPC, then the RME EPC is used for both the RME and CT concentrations. 
’ Plant and invertebrate RTVs are presented in Appendix D, Table D-4 and D-5, respectively. Generally, the plant RTVs are the lowest observed effect concentration from 
among growth studies on plants in solid media. Invertebrate RTVs are the lowest concentration lethal to 50 percent of a test population (14-day soil test on Eisenia foetida) 

from among chemicals in the same chemical class (applies to organic compounds). A conservative factor of 0.2 was applied to invertebrate RTVs; the resultant value should 
be protective of 99.9 percent of the population from acute effects (Neuhauser et. al., 1986). 
3 Comparison shown is RME EPC to RTV over CT EPC to RTV. 

Notes: RTV = reference toxicity value. 
RME = reasonable maximum exposure. 
CT = central tendency. 
mg/kg = milligrams per kilogram. 
NA = not available. ,. . . . . . . . = shading indicates exceedances. 
EPC = exposure point concentration. 



testing at Site 10 show no acute or chronic lethal toxicity to earthworms. Given -.,. 
that fewer ECPCs were selected in surface soil at Site 9 and that concentrations 
of similar ECPCs were either equivalent or less than those detected at Site 10, 
it is unlikely that detected concentrations of ECPCs at Site 9 would reduce 
invertebrate biomass and/or abundance such that small mammal andbird populations 
would be affected. 

7.6.3.2 Site 10 The results of the toxicity testing show that surface soil 
samples collected from Site 10 are not expected to impact the survival of 
terrestrial invertebrate communities. After 30 days of exposure to Site 10 
surface soil, survival of.earthworms in the toxicity test was 100 percent. 
However, growth of earthworms at sampling location lON00301, as measured by 
percent weight change, was significantly different (PsO.05) from the laboratory 
control and reference sample BKN00301. 

Sampling station lOSOO301 is characterized by concentrations of TRPH well above 
any other surface soil sampling location at Site 10. TRPH was detected at 666 
mg/kg at this station as compared to a range of 3.3 to 85.5 mg/kg at the other 
sampling stations. Simple linear regression analyses presented in Appendix H 
suggest that concentrations of TRPH are positively correlated with reduced 
earthworm growth with an R2 value of 0.97. As concentrations of TRPH increase 
(i.e., at station lOSOO301), earthworm growth decreases. The results of the 
linear regression suggestthatelevated concentrations ofTRPHatstationlOS00301 
may have the potential to impact the growth of invertebrate communities at Site 
10. 

7.7 UNCERTAINTY ANALYSIS. The objective of the uncertainty analysis is to 
discuss the assumptions of the ERA process that may influence the risk assessment 
results and conclusions. Table 2-5 of the GIR presents several general 
uncertainties inherent in the risk assessment process (HLA, 1998). 

Specific uncertainties associated with exposure to surface soil at Sites 9 and 
10 and surface water at Site 9 include the following: 

. Risks to avian species may have been underestimated because bio- 
accumulation and toxicity data for this taxonomic group are generally 
lacking in the literature. As a result, potential risks associated with 
several ECPCs in surface soil were not evaluated for avian species. Risks 
to avian species associated with ingestion of surface water at Site 9 
were also not evaluatedbecause aviantoxicity data for the surface water 
ECPCs are not available in the literature. If the toxicological and 
contaminant transport data obtained from studies conducted on mammals 
were used to estimate risks to avian species, then risk estimates for 
birds would be higher. However, there is also uncertainty in assuming 
the metabolic functions of mammals and birds are similar enough to use 
intertaxonomic surrogates. 

. Risks to adult amphibians andreptiles species were notestimatedbecause 
bioaccumulation and toxicity data for this taxonomic group are generally 
lacking in the literature. As a result, potential risks associated with 
ECPCs are uncertain for these species. Intertaxonomic surrogates were __^x__ 
not used to calculate dietary risks to reptiles because of the 
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uncertainty associated with extrapolation of data from endothermic to 
essentially ectothermic species. 

. Risks associated with inhalation and dermal absorption of contaminants 
were not quantitatively evaluated in the ERA. Ground-dwelling species 
that may be dermally exposed to contaminants in surface soil are likely 
to ingest the contaminants as part of grooming or preening activities. 
However, if contaminants are absorbed through the skin prior to 
incidental ingestion, then risks to ground-dwelling species, suchas mice 
and shrews, may be underestimated. 

. If exposure of adult amphibians and reptiles to contaminants a.t Sites 
9 and 10 results in similar chemical ecotoxicity and bioaccumulation as 
compared to terrestrial mammals and birds, then reptiles and amphibians 
may experience adverse sublethal effects. 

. BAFs for plant material are based on the assumption that plants are 80 
percent water. This assumption applies to berries and leafy vege,tables, 
but does not apply to grains, which have a moisture content of only 10 
percent. Because the diets of the mouse and the mourning dove consist 
primarily of grains, the risks to these receptors maybe underestimated. 

. 

. 

Site-specific toxicity data for Site 9 surface soil are not ava.ilable. 
Phytotoxicitybenchmarkvalues usedinthe risk assessmentwere designed 
for risk screening purposes only and may not be relevant to the specific 
conditions of the surface soil at Site 9. The conservative nature of 
these literature values may overestimate the actual risk to terrestrial 
plants at Site 9. However, phytotoxicity and invertebrate benchmark 
values for several analytes are not available, potentially resulting in 
an underestimation of risk. 

As previously discussed, site-specific toxicity data for Site 9 surface 
soil are not available. Invertebrate benchmark values were also not 
available for any of the ECPCs in Site 9 surface soil; therefore the 
results of the earthworm toxicity tests from Site 10 were used to draw 
conclusions regarding the risk characterization for terrestrialinverte- 
brates at Site 9. If surface soil conditions are not similar between 
the two sites, risks to terrestrial invertebrates at Site 9 may be 
underestimated. 

An assumptionhas been made that organisms evaluated in the toxicity 
tests are representative of species at the site. Depending on the 
sensitivities of terrestrial plants and invertebrates occurring at 
Site 10, risks may be over- or underestimated. 

Although selected as an ECPC for Site 10 surface soil, exposures of 
TRPH to terrestrial wildlife (i.e., mammals and birds) were not 
evaluated in the ERA because toxicological benchmarks are not 
available. TRPH was detected in three samples collected during the 
1996 Phase IIB investigation at concentrations ranging from 3.3 to 
666 mg/kg. It is believed that detected concentrations of T:RPH are 
likely the result of past disposal practices at Site 10. Based on 
the detected concentrations of volatile and semivolatile constitu- 
ents, and the finding of no risk associated with these constituents, 
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it is unlikely that detected concentrations of TRPH in the surface 
soil of Site 10 pose a risk to terrestrial wildlife receptors. 

The simple linear regressions for TRPH were based on data collected 
from only three surface soil samples at Site 10; therefore, the 
statistical power of the test is decreased by the low sample size. 

7.8 SUMMARY OF ECOLOGICAL ASSESSMENT FOR SITES 9 AND 10. Potential risks to 
ecological receptors includingterrestrialwildlife, terrestrial plants, andsoil 
invertebrates were evaluated from a variety of ECPCs in surface soil at Sites 9 
and 10 and in surface water at Site 9. 

Risks associated with exposures to ECPCs in Sites 9 and 10 surface soil and Site 
9 surface water were evaluated for terrestrial wildlife based on a model that 
estimates the amount of contaminant exposure obtainedvia the diet and incidental 
ingestion of surface soil and surface water. Wildlife risks are evaluated by 
comparing the estimated doses for wildlife species (mammals and birds) to a 
reference toxicity dose representing the threshold at which lethal or sublethal 
effects may occur. 

No lethal or sublethal risks were identified for wildlife ingestion of surface 
water from Site 9. Direct and indirect ingestion of aluminum in Site 9 surface 
soil and food items by small mammals resulted in potential sublethal risks (i.e., 
reduction in growth and reproduction). At Site 10 sublethal risks to small 
mammals and birds are predicted. Potential reduction in the growth and 
reproduction of small mammals and birds is associated with ingestion of Aroclor- 
1254 and aluminum, cadmium, vanadium, and zinc in the soil and food items at Site 
10. 

.c-. 

Risks to terrestrial plants and soil invertebrates at Site 9 were evaluatedbased 
on benchmark values from the literature. Although aluminum, antimony, and 
vanadium exceeded their respective phytobenchmark values, reductions in plant 
biomass or plant cover availability are not expected to occur at Site 9 such that 
foraging small mammal and bird populations would be impacted. Invertebrate 
benchmark values were not available for ECPCs in Site 9 surface soil. Due to the 
close proximity and similarities in soil type between Sites 9 and 10, the results 
of the Site 10 toxicity testing are used to draw conclusions concerning the 
assessment endpoint at Site 9 (reduction in abundance of earthworms). Given that 
fewer ECPCs were selected in surface soil at Site 9 and that concentrations of 
similar ECPCs were either equivalent or less than those detected at Site 10, it 
is unlikely that detected concentrations of ECPCs at Site 9 would reduce 
invertebrate biomass and/or abundance such that small mammal andbird populations 
would be affected. 

Risks to terrestrial plants and soil invertebrates at Site 10 were evaluatedbased 
on the results of laboratory toxicity testing, earthworms (E. foetida) and lettuce 
seeds (L. sativa), using surface soil samples from Site 10. Although a reduction 
in lettuce seed germination was observed in two of the surface soil samples 
(lOSOO201 andlOS00501), there was no apparent correlationbetweenany of the ECPC 
concentrations and observed responses. It is likely that a non-ECPC stressor 
(i.e., another physical, chemical, or biological stressor) is responsible for 
germination inhibition at Site 10. At station lOSOO301, significant reduction 
in earthworm growth (-5 percent) was observed. It is likely that elevated TRPH 
(666 mg/kg) is at least partially responsible for the observed growth reduction 
in the laboratory toxicity tests. 
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8.0 CONTAMINANT FATE AND TRANSPORT 

This chapter discusses the fate and transport of humanhealth and ecological CPCs 
detected in soil, surface water, and groundwater samples at Sites 9 and 10. Fate, 
in the context of this chapter, refers to the ultimate disposition of a given CPC 
following its release into the environment. Transport refers to the mechanism(s) 
by which a given chemical released into the environment will arrive at its fate. 
Explanation of the fate and transport of chemicals in the environment can be very 
complicated or very simple, depending on the physical, chemical, and biological 
characteristics of the compound ormetalconsideredandthe environment into which 
that compound is released. 

Several organic compounds and inorganics were detected in soil and groundwater 
samples at Sites 9 and 10. Because of the number of potential chemicals detected 
and the myriad fate and transport scenarios possible for those chemicals in the 
media, this discussion will focus only on those chemicals that may pose adverse 
risk to human or ecological receptors, as identified by the HHRA (Chapter 6.0) 
and the ERA (Chapter 7.0) in this report. 

The following discussion of contaminant fate and transport is divided into two 
sections. Section 8.1 discusses potential migration routes of chemicals in the 
media evaluated and does not focus specifically on media found to be of cloncern 
at Sites 9 and 10. The site-specific persistence, fate, and transport of those 
compounds and elements found to pose a potential risk to human health or the 
environment are discussed in Section 8.2. 

8.1 POTENTIAL ROUTES OF MIGRATION. Several routes of migration are possible for 
a contaminant in the various media: air, soil, surface water, groundwater, and 
biota. These routes are summarized below. 

&. Gases and particulate material can be transported in the atmosphere. 
Organic compounds, metals, and metal complexes that exist as gases at surface 
temperature and pressure may disperse or diffuse into the air and particulates 
may become entrained in air and thereby migrate. The extent to which gaseous 
constituents and particulate material remain airborne is a function of the level 
of excitation of the air (wind and temperature) and fate processes acting on the 
constituent and, for particulates, their density. Particulate material as 
discussed herein consists of organic compounds and inorganic material that would 
otherwise not be present in a gaseous medium under atmospheric conditions. 

Soil -* The primary agents of migration acting on soil include wind, rainwater, 
running water, biological activity, and human activity. Wind commonly transports 
soil in the form of particulate material. Rainwater may cause soil to migrate 
either by washing soil particles downward into the subsurface or by carrying soil 
particles overland to surface water bodies or other areas of deposition. The 
amount and type of vegetative cover and surface disturbance affects the degree 
to which wind and water cause soil to migrate. 

Surface Water. The mechanisms for migration of constituents in surface water are 
dissolution and suspension. Several organic compounds and metals are soluble in 
water and can be transported in the aqueous phase. Other organic compounds and 
elements are not soluble in water, but may be transported by surface water via 
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suspension. The amount of suspended particulate material in surface water is 
largely a function of the water's energy; as that energy decreases, suspended 
material will settle and become part of the soil or sediment. Colloidal material 
may remain in suspension (by electrochemical forces) in water of very low energy 
(e.g., standing water). 

_*-. 

Sediment. Saltation, traction, suspension, biological action, and human action 
are the primary mechanisms of migration for sediment. Physical, chemical, and 
biological processes affecting a constituent will determine where and how 
migration from sediment will occur. 

Groundwater. Groundwater is a liquidmedium capable of transporting constituents 
as colloidal forms, as complexes, as pure-phase liquids or as dissolved-phase 
liquids. Organic compounds and elements generally reach groundwater either by 
being placed directly into the water table (e.g., disposal pits) or by being 
leached from soil or solid waste to the water table by physical or chemical 
processes. Groundwater may discharge to the land surface, surface water bodies, 
other aquifers, or pumping wells. The migration of constituents from groundwater 
upon discharge depends on the chemical and/or physical processes acting upon that 
individual constituent in the medium to which it is discharged. 

Biota. Biota may be considered a medium for migration of certain organic 
compounds and inorganics. Several compounds and elements are known to accumulate 
in the tissues of organisms at various levels in the food chain. As these 
organisms are consumedby other organisms, compounds and elements are accumulated 
in their tissue and passed on to organisms higher in the food chain. In this 
manner, contaminants may be transported by biota. Additionally, some organisms 
disturb bed sediments in streams and rivers. This disturbance can cause organic 
compounds and elements to be transported downstream as suspended material in 
surface water. 

P. 

8.2 CONTAMINANT PERSISTENCE AND FATE. The discussion of contaminant persistence 
and fate in the environment is divided into three subsections. Subsection 8.2.1 
discusses the processes thatcontrolthe persistence and fate of organic compounds 
and inorganics in the environment. Subsection 8.2.2 discusses the primary 
persistence.and fate characteristics of the constituents detected at Sites 9 and 
10. Subsection 8.2.3 discusses contaminant transport for Sites 9 and 10. 

8.2.1 Processes The persistence and fate of chemical constituents in the 
environment depends onvarious chemical, physical, andbiological processes. The 
predominant processes affecting the environmental persistence and fate of chemical 
constituents include solubility, photolysis, volatilization, hydrolysis, 
oxidation, chemical speciation, complexation, precipitation or co-precipitation, 
cationicexchange, sorption, biodegradationorbiotransformation, andbioaccumula- 
tion. These processes are briefly summarized below. 

Solubilitv. The solubility of chemical constituents in water is important in 
assessing their mobility in the environment. This is particularly important for 
the transport and ultimate fate of chemicals from soil and sediment to water 
(i.e., groundwater and/or surface water). Generally for organic compounds, 
aqueous solubility is a function of molecular size, molecular polarity, 
temperature, and the presence of other dissolved organic co-solvents. For metals 
and other inorganic parameters, solubility is generally controlled by chemical 

_-.-.. 
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speciation, pH, redox potential (Eh), oxygen content, and the presence of 
dissolved and/or colloidal organic compounds (e.g., humic and fulvic acids) or 
other inorganic ion species (e.g., hydroxides and sulfates) (USEPA, 1979). 
Increased solubility is usually directly related to increased environmental 
mobility with groundwater and/or surface water being the principal transport 
medium. Therefore, solubility is a significant factor affecting the fate of a 
compound or element in the water environment. 

Photolvsis. Many chemical constituents, particularly organic compounds, are 
susceptible to photolytic degradation either directly or indirectly. Direct 
photolysis involves a splitting of the chemical compound by light, whereas 
indirect photolysis occurs when another compound is transformed by light into a 
reactive species (i.e., usually a hydroxyl radical) that reacts with and modifies 
the original compound. In general, photolysis primarily occurs within the 
atmosphere, although it may also occur to a limited extent in surface water and/or 
soil under certain environmental conditions (USEPA, 1979). 

Volatilization. Volatilization of organic chemicals from soil or water to the 
atmosphere is an important pathway for chemicals with high vapor pressures. For 
organic compounds, volatilization is a function of partial pressure gradients, 
temperature, and molecular size and is more likely to occur for compounds with 
low molecular weights. In addition, certain metals such as mercury, arsenic, and 
lead are capable of undergoing biologically mediated transformation (i.e., 
alkylation) that formvolatile end products. Volatilization is important for the 
transport of certain chemical constituents from surface soil (i.e., vadose zone), 
sediment, and surface water and is evaluated using Henry's law and other 
associated chemical-specific rate constants. 

Hydrolysis. Hydrolysis involves the decomposition of a chemical compound by its 
reactionwith water. The rate of reactionmay be promotedby acid (hydronium ion, 
[H,O+]) and/or base (hydroxyl ion, [OH-]) compounds. In general, most organic 
compounds are resistant to hydrolytic reactions unless they contain a functional 
group (or groups) capable of reacting with water. Metallic compounds, however, 
generally dissociate readily in water depending upon the aqueous environmental 
conditions (e.g., pH and ionic strength). For metals, hydrolytic dissociation 
is an indirect process that affects the primary fate and transport mechanism of 
aqueous solubility. 

Oxidation. The direct oxidation of organic compounds in natural environmental 
matrices may occur but this is generally a slow, insignificant transformation 
mechanism of minimal importance (USEPA, 1979). However, some inorganic co:mpounds 
may be rapidly oxidized under naturally occurring environmental conditions when 
the surrounding environment changes from anaerobic to aerobic conditions. 

Chemical Speciation. Chemical speciation is important primarily for metals that 
may exist in multiple forms in the environment, particularly within aqueous 
matrices. In general, the aqueous speciation of metals depends primarily upon 
the relative stabilities of individual valence states (which are element 
specific), oxygen content, pH and Eh condition, and the presence of available 
complexing agents and/or other cations and anions (USEPA, 1979). Because various 
metallic species exhibit differential aqueous solubilities and differential 
mobilities within soils and/or sediments (USEPA, 1979), the particular speciation 
of an individual metal will greatly affect its environmental mobility. 
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Complexation. For metals, complexation with various ligands is an important 
process because these complexes maybe highly soluble inwater. Complexationmay, 
therefore, greatly enhance mobility within environmental matrices, particularly 
in groundwater and surface water, depending upon the aqueous solubility of the 
resulting complex. Complexation depends upon numerous factors such as pH, Eh, 
type and concentration of complexing ligands, and other ions present (USEPA, 
1979). 

Most metals are capable of forming numerous organic and/or inorganic complexes 
in the natural environment (USEPA, 1979). Metals may form organo-metallic 
complexes, especially with naturally occurring organic acids (i.e., humic and 
fulvic acids). In some cases, these metallic species may exhibit varying 
affinities for different organic ligands (i.e., mercury and arsenic for amino 
acids and their derivatives) (USEPA, 1979). Metals may also form metallo- 
inorganic complexes with inorganic ligands such as carbonate, halogens (usually 
chlorine), hydroxyl, and sulfate (USEPA, 1979). However, organo-metallic complex 
formation is usually favored over metallo-inorganic complexes. 

Precipitation and Co-Precipitation. Both chemical precipitation and co- 
precipitation are important removal mechanisms, particularly for metals and 
metallo-cyanides in the environment. Precipitation and/or co-precipitation 
reactions depend on numerous aqueous environmental conditions such as pH, Eh, 
organic ligands present, oxygen content, and cationic and anionic species present 
(USEPA, 1979). Depending on the specific conditions, the removal of aqueous 
metallic species and metallo-cyanides from groundwater and/or surface water can 
greatly affect a metal's environmental mobility and, hence, its ultimate fate and 
transport. 

Cation Exchange. Cation exchange is important primarily for metals and other ions 
that may substitute with other cations of similar charge and size within the 
lattice structure of clay minerals in soil and/or sediment (USEPA, 1979). This 
process, therefore, can significantly affect the mobility of an aqueous metal 
cation by removing it from solution under certain environmental conditions. 

Sorption. The sorption of chemical constituents by inorganic particulate matter 
(i.e., soil or sediment) and organic compounds is an important process that 
affects mobility in the environment. This process is particularly important for 
the fate and transport of chemicals from soil or sediment to water (i.e., 
groundwater and surface water). In general, most metals exhibit a potential for 
adsorption to inorganic particulate matter and organic compounds (USEPA, 1979). 
Organic compounds also exhibit sorptive capability, but show greater variability 
in their ability to sorb to particulate or organic matter. The tendency for 
organic compounds to sorb to soils or sediment is reflected in their organic 
carbon partitioning coefficients (K,,). K,, is a measure of relative adsorption 
potential. The normal range of K,, values is from 1 to lo7 with higher values 
indicating greater sorption potential. Actual adsorption is chemical specific 
and is largely dependent on the organic content of the soil. The fraction of 
organic carbon, f,,, in soil multiplied by the K,, is defined as the distribution 
coefficient, K,. The K, is a ratio of the concentration adsorbed to the 
concentration partitioned to water. 

Regardless of chemical class, sorption is a reversible process whereby desorption 
can be favored over sorption under certain environmental conditions (e.g., low 
pH for metals). For organic compounds in general, as the molecular weight 
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increases and the aqueous solubility decreases (i.e., low polarity and high 
hydrophobicity), the sorptive binding affinity increases (i.e., K,, increases). 
The tendency for chemical constituents to adsorb to inorganic particulate and/or 
organic compounds is a particularly important process because sorption to soils 
and/or sediments can effectively reduce a chemical constituent's mobility. 

Biodegradation or Biotransformation. Biodegradation is a result of the enzyme- 
catalyzed transformation of chemicals. Organisms require energy, carbon, and 
essential nutrients from the environment for their growth and maintenance. In 
the process, chemicals from the environment will be transformed by enzymes into 
a form that can be used by the organism. The biodegradation rate is the rate by 
which contaminants will be degraded. The rate is a function of microbial biomass 
and a chemical's concentration under given environmental conditions. When a 
pollutant is introduced into the environment, there is often a lag time before 
biodegradation begins as the organism generates an enzyme capable of digesting 
the chemical. Co-metabolism occurs when a pollutant can be biotransformed only 
in the presence of another compound that serves as a carbon and energy source 
(USEPA, 1979). 

Bioaccumulation. Bioconcentration and bioaccumulation data are important when 
evaluating the impact of chemicals in the aquatic environment. The proc:ess is 
characterizedby hydrophobic chemicals that canbe partitioned into fat and lipid 
tissues and inorganic chemicals that can be partitioned into bone marrow. The 
bioconcentration factor (BCF) is a measure of the concentration of a chemical in 
tissue (on a dry-weight basis) divided by the concentration in water, and is a 
commonly used parameter to quantify bioconcentration (USEPA, 1979). The process 
is significant because bioaccumulation magnifies up through the food chain. 

8.2.2 Persistence and Fate of Sites 9 and 10 CPCs This section discusses the 
persistence and fate characteristics for constituents identified in the human 
health and ecological risk assessments (Chapters 6.0 and 7.0, respectively) as 
risk-drivers. To focus this section on persistence and fate characteristics, only 
those constituents identified as risk drivers and that are above relevant 
standards will be addressed. These constituents are summarized below by medium 
for Sites 9 and 10. 

Site 9 

Human Health Assessment Constituents: 

l Surface soil: aluminum, antimony, arsenic, chromium, iron, andvanadium 
l Groundwater: aluminum and arsenic 
l Surface water: none 

Ecological Assessment Constituents: 

l Surface soil: 1,2,4-trichlorobenzene, 1,4-dichlorobenzene, aluminum, 
antimony, antimony 

l Groundwater: none 
l Surface water: none 
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Site 10 

Human Health Assessment Constituents: 

l Surface soil: 
vocs: 2-hexanone 
svocs: acenaphthene, anthracene, benzo(a)anthracene, benzo(a)- 

pyrene , benzo(b)fluoranthene, benzo(k)fluoranthene, 
carbazole, chrysene, dibenzo(a,h)anthracene, dibenzo- 
furan, diethylphthalate, fluoranthene, fluorene, 
indeno(l,2,3-cd)pyrene, phenanthrene, pyrene, bis(2- 
ethylhexyl)phthalate 

PCBs: Aroclor-1254, Aroclor-1260 
Metals: aluminum, cadmium, and TRPH 

l Subsurface soil: none 
l Groundwater: none 

Ecological Assessment Constituents: 

l Surface soil: 2-hexanone, butylbenzlphthalate, diethylphthalate, bis(2- 
ethylhexyl)phthalate, dibenzofuran, carbazole, Aroclor- 
1254, Aroclor-1260, aluminum, cadmium, vanadium, zinc, 
and TRPH 

l Groundwater: none 

The fate and persistence characteristics of these constituents is summarizedbelow 
by analytical fraction. 

-. 

svocs. svocs, in particular PAHs, were the most common CPCs that posed a risk 
to both human health and the environment. PAHs include benzo(a)anthracene, 
benzo(a)pyrene,benzo(b)fluoranthene,benzo(k)fluoranthene,anddibenzo(a,h)anth- 
racene. PAHs are relatively high molecular weight compounds (e.g., greater than 
200 grams per mole [g/mole]) with very low solubility. As a result, PAHs tend 
to be very persistent in soil with strong sorption capabilities. PAHs have very 
high K,, values and their fate in the environment is primarily dependent on 
biodegradation and biotransformation processes by benthic microorganisms or 
bioaccumulation from intake of groundwater by terrestrial flora and fauna. 

PAHs enters the environment primarily through the disposalorburning of petroleum 
products. Sorption, bioaccumulation, and biodegradation are likely to be 
competing processes, with the dominant fate being determinedby local environmen- 
tal conditions (ATSDR, 1991a). Any dissolved portion of PAHs is thought to 
undergo rapid photolysis. 

PAH biodegradation in soil is slow since strong adsorption reduces the 
availability for degradation. Biodegradation is expected to occur under aerobic 
conditions. PAHs are relatively insoluble; however, they may leach to groundwater 
in the presence of common organic solvents such as alcohols and ketones. PAHS 
in the water will undergo biodegradation under aerobic conditions. Chemical 
hydrolysis occurs too slowly to be important (ATSDR, 1991a). 

TRPH -. TRPH consists of several different VOCs and SVOCs present in petroleum 
products or their breakdown products. VOCs, being more volatile and having lower 
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K,, values than SVOCs, are likely to beginvolatilization shortly after deposition 
of the petroleum compound. The remaining SVOCs will have fate behaviors similar 
to PAHS. Due to the age of the site (approximately 30 years since active usage), 
the TRPH compounds present at Sites 9 and 10 are most likely heavy hydrocarbons 
that strongly adhere to organic soil. As a result, the primary fate of TRPH 
constituents in the soil at Sites 9 and 10 will most likely remain adhered to the 
soil and will slowly biodegrade under the microbial activity of subsurface soil. 

PCBs -- Available empirical data suggest that PCBs, especially those with four or 
more chlorines, are persistent in the environment (ATDSR, 1992). Aroclor-1254 
is a high molecular weight PCB (325 g/mole) with a very low solubility. As a 
result, the fate and persistence of this PCB tends to bind to soil and eventually 
biodegrade over several years (USEPA, 1979). 

Inorganics. Inorganics identified as contributing a risk that exceeded USEPA and 
FDEP risk assessment criteria are aluminum, antimony, arsenic, cadmium, chromium, 
iron, vanadium, and zinc. Unlike organics, these elements are persistent because 
they do not degrade naturally in the environment. Their fate depends on the 
metabolic and physical or chemical processes prevalent at Sites 9 and 10. 
Elevated concentrations of aluminum and iron in groundwater have been observed 
throughout other sites at NAS Whiting Field as well as background sampling 
locations. Due to the persistence and fate of aluminum and iron throughout the 
base, the elevated concentrations of aluminum and iron in surface soil and 
groundwater at Sites 9 and 10 are attributable to the natural occurrence in the 
environment and not from waste disposal. 

,P-. Aluminum is the thirdmost common element in the environment, though not generally 
found in elevated concentrations in groundwater. Aluminum is known to complex 
readily, and high concentrations present in soil and groundwater are generally 
due to silt-sized particles of aluminum-containing compounds often present as 
clays or aluminum hydroxides. Complexing and polymerization of the most common 
valence state of aluminum, A1+3, represents the predominant transport mechanism 
for aluminum in the environment. 

Antimony is abundantly found in the earth's crust and is commonly used as a 
hardening alloy for lead storage batteries, cable sheaths, or a bearing/coating 
metal with semiconductor capabilities. Antimony is very insoluble in water; 
however, it is soluble under elevated temperatures and oxidizing (e.g., <acidic) 
condition. In reducing conditions, antimony precipitates to the metal form and 
in the presence of sulfur as an insoluble sulfide. Under high oxidizing 
conditions, antimony precipitates in the oxide or hydroxide form and settles into 
bed sediments. 

The most common fate process affecting antimony is adsorption. The ionic radius 
of antimony is similar to that of lead, thus the fate of antimony in the 
environment is believed to be similar to that of lead (USEPA, 1979). Antimony 
does not readily bioaccumulate (USEPA, 1979). The adsorption of antimony to clay 
particles is pH dependent. Adsorption is more effective under acidic conditions, 
rather than alkaline conditions. 

Arsenic has two stable forms in solution in groundwater, arsenate (As5+) and 
arsenite (As3*). In groundwater with pH ranging from 3 to 7, the monovalent 
arsenate anion H2As0,- is the dominant form. Upon entering surface water, via 
groundwater discharge, arsenic may partition to sediment from solution by hydrous 
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iron oxide adsorption and/or co-precipitation (or a combination of both) with 
sulfides in the sediment. The Eh and pH conditions of the surface water and 

---_ 

sediment govern the effectiveness of these mechanisms (adsorption and co- 
precipitation) as a sink for arsenic. These mechanisms appear to be the major 
inorganic factors controllingarsenic concentrations insurfacewater (Hem, 1992). 

Arsenic may be very mobile in the aquatic environment, cycling through the water 
column, sediment, biota, and air. Most arsenic released into the environment (on 
the earth's surface) eventually ends up in either sediments (in stream beds or 
lakes) or in the oceans. Eh and pH conditions largely govern the fate of arsenic 
(USEPA, 1979). 

Cadmium is persistent in the environment as an ore or mineral. Cadmium is not 
readily soluble in water, but soluble in acids and alkalies. Cadmium released 
into the environment from the earth's surface eventually ends up in either 
sediments (in stream beds or lakes) or in the oceans. Eh and pH conditions 
largely govern the fate of cadmium (USEPA, 1979). 

Chromium is present in minerals predominantly as Cr3+. Dissolved chromium may 
be present as trivalent cations or as anions in which the oxidation state is Cr6+ 
(hexavalent). Six different ionic forms of chromium are considered to be stable 
in aqueous systems. 
Cr(OH)4-. 

The reduced forms are Cr3+, CrOH2+, CrOH2+, Cr(OH)2+, and 
Anionic forms present under oxidizing conditions include dichromate 

Cr,0,2- and chromate CrOb2-. The dissolved forms that predominate in reduced 
systems between pH 5 and pH 9 probably are CrOH2+ and Cr(OH)2+. Concentrations 
of chromium in natural waters that have not been affected by waste disposal are 
commonly less than 10 pg/R (Hem, 1992). ---.. 

Iron is the second most abundant element in the environment though dissolved 
concentrations present in groundwater are generally low. The chemical behavior 
of iron and its solubility depend upon the oxidation intensity and pH of the 
environmental system in which it is found. 
Fe2+ and Fe3+, 

Iron exists in two valence states, 
with the Fe2+ or ferrous form the most common form of iron found 

in solution in the reducing conditions within the groundwater environment. 
Dissolved iron generally sorbs to sediment and may precipitate as iron hydroxide 
or may oxidize to form iron oxides and iron oxyhydroxides (USEPA, 1979). Iron 
also may complex with organic molecules, especially fluvic and humic acids. 
Aerated or flowing water with a pH in the range of.6.5 to 8.5 should contain 
little dissolved iron. 

Vanadium commonly exists in the V3', V4', and V5+ valence states. Its aqueous 
chemistry is quite complex, but overall concentrations seem to be controlledmore 
by availability of a vanadium source, rather than equilibrium considerations. 
Bioconcentration of vanadium by vegetation has been reported by several 
researchers. 

Zinc, an essential growth element, is persistent in the environment as an ore or 
mineral. Zinc is not readily soluble in water, but soluble in acids and alkalies. 
Chemical speciation and bioaccumulation can be predominant fate processes for 
zinc. 

Based on the fate and persistence characteristics of the CPCs, it is expected that 
off-site migration of contaminants would be limited. Furthermore, organic 
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- contaminants, such as PAHs, would be expected to degrade over time at Sites 9 and 
f -i 

10 while the inorganics would tend to be found sorbed to soil and sediment. 

8.2.3 Transport of Contaminants This section discusses the transport of 
chemicals via surface soil, surface water, sediment, and groundwater at Sites 9 
and 10. 

Surface Soil. Transport of the CPCs in soil is dependent on several factors, as 
discussed in Section 8.1. The primary agents of migration acting on soil include 
wind, water, and human activity. Soil can also act as a source medium from which 
the CPCs are transported to other media. Transport of the CPCs from soil via 
airborne pathways is not expected to be a major transport mechanism because of 
the heavy vegetation present at Sites 9 and 10. Vegetative cover is an effective 
means of limiting airborne migration and erosion of soil. Humans are effective 
at moving soil and can greatly affect the transport of soil-bound chemicals'at 
hazardous waste sites. Under the current use of Sites 9 and 10, human activity 
is not a major transport mechanism for the CPCs in soils. This condition may 
change based on the future use of Sites 9 and 10. 

Water can transport soil and CPCs in soil via the mechanisms of overland flow or 
the leaching of constituents from the soil to groundwater. Soil erosion, the 
physical transport of soil via surface water runoff, is currently not considered 
a major mechanism for the transport of the CPCs in soil at Sites 9 and 10 b'ecause 
of (1) the low grade (slope) of the land surface at the two sites, (2) the heavy 
vegetation at the sites, and (3) the nature of the constituents remaining in the 
soil at the two sites. 

During the period of reported active disposal at Site 9 (1950s to 1960s) and Site 
10 (1965 to 1973), the potential for physical transport of both soil and CPCs via 
runoff couldhave been a potentially significant mechanism for transport. I.f pits 
were excavated into the soil and waste materials were dumped into the pits, heavy 
precipitation events couldhave easilymovedthe unvegetated soilaroundthe pits. 
Additionally, the possibility exists that the pits overflowed during heavy rain 
storms, because they were not covered during their operation. The pits are 
presumed to be backfilled following their periods of use, and the area 
revegetated. No significant transport of surface soil is expected since 
revegetation of Sites 9 and 10. 

The PAHs, TRPH, PCBs, and metals detected in the soil at Sites 9 and 10 are likely 
to remain attached to the soil because these CPCs have relatively high organic 
carbonpartitioning coefficients (K,,) andultimatelyhigh soildistributionbased 
on the organic carbon content of site soil. The partitioning behavior explains 
why the observed constituents are still present in the soil at Sites 9 and 10 and 
have not leached into the groundwater or washed off site. 

Surface Water. The only surface water body associated with Sites 9 and 10 is the 
ponded area at Site 9. This ponded area is a surface depression that contains 
standing water only during heavy rain periods. The ponded area is nothydraulica- 
lly connected to any surface water body, drainage ditch, or wetland area. As a 
result, infiltration of surface water directly into the soil is the primary 
transport mechanism for CPCs at Sites 9 and 10. 

Currently, transport of the CPCs at Sites 9 and 10 via storm water runoff is not 
considered possible due to (1) the relatively flat land surface at the sites, (2) 
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high infiltration capacity of surface water at the sites (i.e., high soil ,_-_ 
porosity), (3) heavy vegetation at Site 2, and (4) tendency of the surface soil 
contaminants at the sites to remain attached to clays in the soil. 

When Sites 9 and 10 were active disposal pits, transport of contaminants via 
surface water runoff was probably a significant means of contaminant transport. 
The pits were open to rainfall during its operation, and it is possible that 
intense rainfall may have caused the pits to overflow. The pits are presumed to 
be backfilled following their periods of use, and the area revegetated. 

Sediment. The transport of sediment at Sites 9 and 10 by the action of humans 
is not currently a significant transport mechanism, as very little human activity 
occurs on the site. Transport of sediment in water (by saltation, traction, and 
suspension) is an unlikely means of sediment transport at Sites 9 and 10. 

Groundwater. Migration of contaminants via overland flow is dependent on periodic 
rainfall events. Therefore, the dominant pathway for CPCs to be transported 
offsite is groundwater flow. As discussed in Section 5.7, the observed 
concentrations of the inorganics in unfiltered groundwater at Sites 9 and 10 was 
affected by turbidity in the groundwater samples at the time of collection. The 
groundwater samples collected in 1996 (during Phase IIB) are thought to be more 
representative of groundwater conditions at the site, It is probable that 
particulate material of larger than colloidal sizes does not easily move through 
the matrix of the aquifer. Colloid-sized material may be transported through the 
aquifer matrix at flow rates present in the surficial aquifer system at Sites 9 
and 10. 

Hydrogeology at Sites 9 and 10 is discussed in Section 5.4 of this report. The 
aquifer present at the site is the surficial (sand-and-gravel) aquifer. The CPCs 
identified for groundwater (aluminum and arsenic) are associated with the 
surficial aquifer system. Recharge of the surficial aquifer at Sites 9 and 10 
occurs primarily by rainfall infiltration on the sites. Groundwater flow 
direction in the surficial aquifer at Sites 9 and 10 is primarily to the southeast 
toward a drainage ditch at Sites 11 and 12 (Figure 5-l and 5-2). The "Y" drainage 
ditch begins at Perimeter Road at Site 12 and connects to Big Coldwater Creek 
approximately 2 miles downstream (Figure l-2). 

Vertical hydraulic gradient data were determined to be mostly in an upward 
direction (expect the downward direction at Site 11 and 13), which suggests that 
the southeast area may be considered a discharge zone for groundwater. It is 
important to note that the presence of upward or downward vertical hydraulic 
gradients does not mean that flow is actually occurring, only that flow, if it 
were to occur, would be in a horizontal direction with an upward or downward 
component. Lithologies present at a site, such as clay or clayey sands, may 
retard the vertical flow. Vertical hydraulic gradients should be viewed as 
indicative of a potential, not necessarily as an actual, transport route. 

Horizontal hydraulic gradient estimates have been developed for the Southeast 
disposal area. The gradient was calculated for the period between September 1993 
and November 1996 and averaged (Table 5-3). The average hydraulic gradient in 
the surficial aquifer is 0.0030 ft/ft in a southeast direction. 
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Hydraulic conductivity testing was completed for the Southeast Disposal Area at 
monitoring wells WHF-11-3, WHF-13-2S, and WHF-14-2. The average hydraulic 
conductivity value for the Southeast Disposal Area is 8.38 ft/day (Table 5-5). 

Horizontal groundwater seepage velocity calculations have been completed for the 
surficial aquifer system at the Southeast Disposal Area using available hydraulic 
information (Section 5.4). The horizontal seepage velocity was calculated by 
multiplying the hydraulic conductivity (K) by the hydraulic gradient and dividing 
by the effective porosity (n) as shown in Table 5-6. The average linear pore 
water velocity (i.e., seepage velocity) for the Southeast Disposal Area sites was 
27 ft/yr. 

Disposal activities at Sites 9 and 10 may'have begun releasing contaminants to 
the aquifer approximately 30 to 40 years ago. Using a horizontal seepage velocity 
of 27 ft/yr multiplied by a 40-year timeframe, the total distance of potential 
contaminant migration is estimated to be approximately 1,068 feet. 

Using the seepage velocity presented above would most likely overestimate the 
transport of potential contaminants from the site because it does not account for 
dilution, advection, dispersion, or adsorption. Dividing either the seepage 
velocity or the distance by a correction factor of 1.4 (USEPA, 1988b) may provide 
a more accurate estimate for potential contaminant migration of 770 feet. 

The potential contaminant migration of 770 feet relies on hydraulic conductivity 
values derived from slug test data. Slug tests provide a rough estimate of 
hydraulic conductivity that can be more accurately measured using pumping tests. 
Slug data may differ by up to a factor of 10 (Bouwer, 1989). If the hydraulic 
conductivity value used in the calculation were decreased by an order of 
magnitude, a total migration of only 77 feet would be expected for the 40-year 
history of the site. 
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9.0 CONCLUSIONS AND RECOMMENDATIONS 

9.1 CONCLUSIONS. The following conclusions are based on the remedial 
investigation at Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open 
Disposal Area (A), at NAS Whiting Field: 

. Soil at Sites 9 and 10 is moderately permeable, fine-graded clayey sand 
and silty sand, with minor to moderate amounts of humic material. Clay 
and sand layers were encountered to depths up to 155 feet bls, the 
maximum depth of the investigation at the sites. 

. A geophysical survey suggested the presence of buried wastes at Sites 
9 and 10. The survey identified two minor disposal areas at Site 9 and 
one major disposal area at Site 10. 

. The water table is approximately 80 to 92 feet bls at Site 9 and 82 to 
87 feet bls at Site 10. The groundwater flow direction is southeast 
across Sites 9 and 10. The average horizontal seepage velocity for the 
Southeast Disposal Area sites was approximately 27 ft/yr. 

. The pH values of some groundwater samples collected from Sites 9 and 10 
monitoring wells were outside the Florida secondary drinking water range 
of 6.5 to 8.5 SUs. 

. The data generatedduringthe RI meetestablishedDQOs andare acceptable 
for use in site characterization, risk assessment, and evaluation of 
corrective measures. 

. The total ELCR at Site 9, associated with exposure to soil by a 
hypothetical future resident (3~10~~) exceeded Florida's target risk 
level of concern (1~10~~) due to arsenic and, therefore, may pose an 
unacceptable risk. The HI of 4 for the total child resident exposure 
to surface soil exceeded Florida's and USEPA's target HI of 1 due to 
iron, antimony, arsenic, and aluminum. 

. The total ELCR at Site 10, associated with exposure to soil by a 
potential future resident (5x10m5), occupational worker (3x10-"), and 
trespasser (3X10+), exceeded Florida's target risk level of concern 
(1x10e6), due to carcinogenic PAHs and arsenic. The HI of 3 for the 
total child resident exposure to surface soil exceeded Florida's and 
USEPA's target HI of 1 due to iron, aluminum, arsenic, TPH, and Aroclor- 
1254. 

. The background levels of arsenic at Site 9 and Site 10 exceed Florida 
SCTLs and may result in an unacceptable carcinogenic risk. 

. Groundwater at Site 9 may pose an unacceptable risk to humans due to 
arsenic concentration; however, the risk does notexceedtheUSEPAtarget 
risk range. In addition, groundwater for the entire facility has been 
designated as a separate site, Site 40 facilitywide groundwater. 
Therefore, the groundwater at Site 9 will be addressed during the 
forthcoming facilitywide groundwater investigation. 
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Direct and indirect ingestion of aluminum in Site 9 surface soil by small 
mammals resulted in a potential sublethal risk such as reduction in 
growth and reproduction. 

-. 

Potential reduction in the growth and reproduction of small mammals and 
birds is associated with ingestion of Aroclor-1254, aluminum, cadmium, 
and zinc in the surface soil and food items at Site 10. 

For terrestrial plants and soil invertebrates, plant biomass, and plant 
cover are not expected to be reduced at Sites 9 and 10. 

Elevated TRPH concentrations in Site 10 surface soil are the only 
ecological CPCs detected that may contribute to significant reduction 
in earthworm growth. 

Groundwater is the dominant transport pathway for migration of CPCs off- 
site. Based on an average horizontal seepage velocity of 27 ft/yr, 
approximate 40-year site history and evaluation of hydrogeologic data, 
a potential migration distance for CPCs is estimated to be approximately 
770 feet; however, there is no evidence to support that chemicals are 
migrating from the site. 

. Although groundwater analytical results, summaries, and conclusions are 
included in the RI report, the groundwater at NAS Whiting Field has been 
designated as a separate site (Site 40, facilitywide groundwater). 
Therefore, chemicals in the groundwater that pose a threat to human and 
ecological receptors will be evaluated as part of the Site 40 RI and FS. 
The Site 40 assessment will supersede the evaluation presented in this 
report. 

9.2 RECOMMENDATIONS. Based on the conclusions of the remedial investigation, 
a feasibility study for surface soil is recommended for Site 9, Waste Fuel 
Disposal Pit, and Site 10, Southeast Open Disposal Area (A). No further action 
is recommended for the subsurface soil and surface water. Groundwater 
contamination will be addressed in a basewide groundwater investigation under a 
separate operable unit identified as Site 40. 
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10.0 PROFESSIONAL REVIEW CERTIFICATION 

The work and professional opinions rendered in this report were conducted and 
developedinaccordancewithconunonlyacceptedprocedures andprotocols consistent 
with applied standards of practice. This report is based on the geologic 
investigation and associated information detailedinthe textandappendedto this 
report. If conditions are discovered or determined to exist that differ from 
those described, the undersigned geologist should be notified to evaluate the 
effects of any additional information on the assessment described in this report. 
The remedial investigation for Site 9, Waste Fuel Disposal Pit, and Site 10, 
Southeast Open Disposal Area (A), was developed for NAS Whiting Field in Milton, 
Florida, and should not be construed to apply for any other purpose or to any 
other site. 

Eric A. Blomberg 
Professional Geoi~o@~t' : 
P.G. No. 1695 

.j i 

Date: 
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I 
SDG#: WFOO6 Sample Delivery Group Versus Simple Identification LDC#: 1779/i 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-20 

QC Date 
Client ID # Lab ID # Type Matrix Collected VOA SVOA Pesticldes/PCBs Metals Cyanlde TRPH 

HTOO101 G8864001 TB water 12-5-95 X 

t1s00101 GE864002 soil 12-5-95 X X X X X 

I1 SO0201 GE864003 Soil 12-5-95 X X X X X 

~1s00301 GE864004 soil 12-5-95 X X X X X 

11 SO0401 GE864005 soil 12-5-9s X X X X X 

I1 SO0501 GE864006 soil 12-5-95 X X X X X 

l2SOO401 GE864007 FD soil 12-5-95 X X X X X 

12SOO401 D GE864008 FD soil 12-5-9s X X X X X 

12S00401DDL G8864008DL soil 12-5-95 X 

12TOOlOl GE876001 TB water 12-6-95 X 

I2SOOlOl GE876002 soil 12-6-95 X X X X X 

~2SOO201 GE876003 soil 12-6-95 X X X X X 

12SOO301 GE876004 soil 12-6-95 X X X X X 

12SOO501 G8876005 soil 12-6-95 X X X X X 

0s00101 GE876006 soil 12-6-95 X X X X X X 

QSOO201 GE876007 soil 12-6-95 X X X X X X 

9soo401 G8676008 soil 12-6-95 X X X X X X 

9sOO501 G6676009 soil 12-6-95 X X X X X X 

9sOO301 G8676010 FD soil 12-6-95 X X X X X X 

9SOO301 D G8676-011 FD soil 12-6-95 X X X X X X 

1ROO101 GE87601 2 R water 12-6-95 X X X X X X 

lFOOlO1 G8676013 SB water 12-6-95 X X X X X X 

2sOO401 MS G8864007MS MS soil 12-5-95 X X X X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 
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SDG#: WE006 

Pioject Name: NAS Whiting Field 

Client ID # Lab ID # 

0250040tMSD G6864007MSD 

09S00101 MS G8878006MS 

09SOOiOl DUP G8876006MSD 

QC 

Type 

MS0 

MS 

DUP 

Sample Delivery Group Versus Simple Identification LDC#: 1779A 

Parameters/Analytical Method Job& 65@-20 

Date 
Matrix Collected VOA SVOA Pesticldes/PCBs Metals Cyanide TRPH 

soil 12-5-95 X X X X X 

soil 12-6-95 X 

soil 12-6-95 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Math Spike, MS0 = Matrix Spike Duplicate 



SDG#: WFO07 Sample Delivery Group Versus Simple ldentlficailon LDCI: 17796 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-20 

QC Date 
Client ID # Lab ID # Type Matrix Collected VOA SVOA Pesticldes/PCBs Metals Cyanide TRPH 

lOTOOlOl G8889001 TB water 12-7-95 X 

Iosoolol G8889002 FD soil 12-7-95 X X X X X X 

lOSOOlOlR G8889002R soil 12-7-95 X 

108001010 G8889003 FD soil 12-7-95 X X X X X X 

IosOO4o1 G8889004 soil 12-7-95 X X X X X X 

I OS00601 G8889005 soil 12-7-95 X X X X X X 

I2500301 G8889006 soil 12-7-95 X X X X X X 

12s00101 G8889007 soil 12-7-95 X X X X X X 

I2s00601 G8889008 soil 12-7-95 X X X X X X 

lOROOlOl G8889009 R water 12-7-95 X X X X X X 

4500201 G8895009 soil 12-8-95 X X X X X 

4sOO301 G8895010 soil 12-8-95 X X X X X 

OS00101 MS G8889002MS MS soil 12-7-95 X X X X X 

OS00101 MS0 G8889002MSD MS0 soil 12-7-95 X X X X X 

0500101 RMS G8889002RMS MS soil 12-7-95 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MS0 = Matrix Spike Duplicate 
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SbG#: WFOO7 

Pidjeci Ndtie: NAS Whiting Field 

Client ID # Lab ID # 

1 OSOOlOl RMSD G8889002RMSD 

QC 

Type 

MS0 

Table I .’ 

Sample Delivery Group Versus Simple !deniiilcation Qx.3: i ‘t79Ej 

Parameters/Analytical Method Jlbb#: 853%20 

Date 
Matrix Collected VOA SVOA PesticldeslPCBs Metals Cyanlde TRPH 

soil 12-7-95 X 

TB, ~-.:o Bank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Cqi$e, MS0 = Matrix Spike Duplicate 

j ‘i > * 



SDG#: WF008 Sample Delivery Group Versus Sample ldentificailori LDC#: 1779C 

Project Name: NAS Whiting Field Parameters/Analytical Method .iob#: 8532-20 

QC Date 
Client ID # Lab ID # We Matrix Collected VOA SVOA Pesticldes/PCBs Metals Cyanide 

5TOOlOl G8913001 TB water 12-g-95 X 

5SO2001 G8913002 FD soil 12-g-95 X X X X X 

5SO2001 D G8913003 FD soil 12-g-95 X X X X X 

5SO2101 G8913004 .soil 12-g-95 X X X X X 

5502201 G8913005 soil 12-g-95 X X X X X 

5802301 G8913008 soil 12-g-95 X X X X X 

5802401 G8913007 soil 12-g-95 X X X X X 

5302501 G8913008 soil 12-g-95 X X X X X 

5so1501 G8913009 soil 12-g-95 X X X X X 

5s01401 G8913010 soil 12-g-95 X X X X X 

5s01301 G8913011 soil 12-g-95 X X X X X 

5501601 G8913012 soil 12-10-95 X X X X X 

5so1701 G8913013 FD soil 12-l o-95 X X X X X 

5SOl7010 68913014 FD soil 12-10-95 X X X X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MS0 = Matrix Spike Duplicate 
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Table I 

SDGR: WE009 Sample Delivery Group Versus SAmpIe ldentik&ion LDC#: 1779D 

Project Name: NAS Whiting Field Parameters/Analytical Method job#: 8532-26 

QC Date 
Client ID # Lab ID # Type Matrix Collected VOA SVOA Pesticides/PCBs Metals Cyanide 

‘5TOO201 G8914001 TB water 12-1 l-95 X 

l5s00101 G8914002 FD soil 12-11-95 X X X X X 

~5SOOlOlR G8914002R soil 12-11-95 X 

5SOOlOlD G8914003 FD soil 12-1 l-95 X X X X X 

~5SOO201 G8914004 soil 12-1 l-95 X X X X X 

5sOO301 G8914005 soil 12-11-95 X X X X X 

5sOO501 G8914006 soil 12-11-95 x X X X X 

5s00401 G8914007 soil 12-1 l-95 X X X X X 

5sOO601 G8914008 soil 12-11-95 X X X X X 

5s00701 G8914009 soil 12-1 l-95 X X X X X 

5SOQ801 G8914010 soil 12-l l-95 X X X X X 

5SO1201 G8914011 soil 12-11-95 X X X X X 

5ROO201 G8914012 R water 12-11-95 X X X X X 

5s01101 G8914013 soil 12-10-95 X X X X X 

5s01001 G8914014 soil 12-10-95 X X X X X 

5SOOlol MS G8914002MS MS soil 12-11-95 X X X X X 

5S00101 MS0 G8914002MSD MS0 soil 12-11-95 X X X X X 

5SOOlOl RMS GB914002RMS MS soil 12-11-95 X 

5SOO101RMSD G8914002RMSD MS0 soil 12-11-95 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MS0 = Matrix Spike Duplicate 

j \ J 
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SDG#: WFOI 0 Sample Delivery Group Vdrsus Sample Identification LDC#: 1779E 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-20 

QC Date 
Client ID # Lab ID # Type Matrix Collected VOA SVOA Pesticides/PCBs Metals Cyanide 

IIsoolol G8924001 soil 12-12-95 X X X X X 

I1 SO0201 G8924002 soil 12-12-95 X X X X X 

iiSOO301 G8924003 boil 12-12-95 X X X X X 

11 s00401 G8924004 

l1T00101 G8924005 

soil 12-12-95 X X X X X 

TB water 12-12-95 X 

llROOlOl ~~~ I I Fi I water I 12-12-95 I X I X I X I X ~~~ I X G8924006 

llTOO201 

11s01501 

G8938001 

G8938002 

TB water 12-13-95 X 

FD soil 12-13-95 X X X X X 

llS01501D G8938003 FD soil 12-13-95 X X X X x : 

11501601 G8938004 soil 12-l 3-95 X X X X X 

i1s01701 G8938005 soil 12-13-95 X X X X x .” 

llSO1801 G8938006 soil 12-13-95 X X X X X 

i1s01901 G8938007 soil 12-13-95 X X X X x 5 

11SO1501MS G8938002MS MS soil 12-13-95 X X X X X 

~lS01501MSD G8938002MSD 1 MSD soil 12-13-95 X I X I X I X I X 

TB = Trip Blank, R = Ainsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 
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Tzible i ,. 

SDG#: WFI 1 A Sample Delivery Group Versus Sam@6 ldeiltiiicailqn LDC#: 1 f?j’ji 

Project Name: NAS Whiting Field Parameters/Analytical Method .iob#: 85&!-26 

QC Date 
Client ID # Lab ID # We Matrix Collected VOA SVOA Pesticides/PCBs Metals Cyanide TRPH 

)9w00101 RA903001 FD water l-5-98 X X X X X X 

19W00101D RA903002 FD water l-5-96 X X X X X X 

16W00101 RA903003 dater l-5-96 X X X X X 

)SWOOlOlMS RA903001 MS MS water I-5-96 X X X X X X 

)9WOO101MSD RA903001 MSD MSD water I-5-96 X X X X X X 

TB ‘rip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Soike, MSD = Matrix Spike Duplicate 

L-r ) 
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SDG#: WFl 1 B Sample Delivery Group Versus Sample lderitiflcation CDW: 17776 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532~i0 

QC Date 
Client ID # Lab ID # Type Matrix Collected VOA SVOA Pesticides/PCBs Metals Cyanide TRPH 

12T00101 RA847001 TB water l-5-96 X 

0500201 RA847002 FD soil I-5-96 X X X X X X 

OS00201 DL RA847002DL soil l-5-96 X 

OS00201 D RA847003 FD soil I-5-96 X X X X X X 

0s00301 RA847004 soil l-5-96 X X X X X X 

OS00301 R RA847004R soil l-5-96 X 

0500501 RA847005 soil I-5-96 X X X X X X 

2sOO201 RA847006 soil l-5-96 X X X X X X 

2soO401 RA847007 soil I-5-96 X X X X X X 

2500501 RA847008 soil l-5-96 X X X X X X 

2ROOlOl RA847012 R water l-5-96 X X X X X X 

1T00101 RA847013 TB water l-6-96 X 

1s00101 RA847014 soil l-6-96 X X X X X X 

1 sJO201 R/W701 5 soil I-6-96 X X X X X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 
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Table I 

SDG#: WIFpl2 Sample Delivery Group Versus &ple Identikation LbC#: 1777c 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-20 

QC Date Pesticides/ TCLP 
Client ID # Lab ID # Type Matrix Collected VOA SVOA PCBS Metals Cy’anlde Lead Metals 

I 1 SO0601 RA855001 FD soil l-7-96 X 

IlSOO6OlD RA855002 FD soil l-7-96 X 

I 1 SO0701 RA655003 soil l-7-96 X 

I 1 s00801 RA855004 soil l-7-96 X 

11s00901 RA855005 soil l-7-96 X 

11s01001 RA855006 soil l-7-96 X 

llsollol RA855007 soil 1-7-96 X 

l1501201 RA855008 soil l-7-96 X 

I IS01301 FL4855009 soil l-7-96 X 

~lsOO4ol RA855010 soil l-7-96 X X X X X 

I1 30601 RN35501 1 FD soil 1-7-96 X X. X X X 

IlSOO5OlD RA855012 FD soil l-7-96 X X X X X 

llsOO6ol RA655013 soil l-7-96 X X X X X 

II SO0701 RAE5501 4 soil l-7-96 X X X X X 

11s01001 RA855015 soil l-7-96 X X X X X 

IISOI 101 RA855016 soil l-7-96 X X X X X 

II s00901 RA855017 soil l-7-96 X X X X X 

II SO0801 RAE5501 8 soil l-7-96 X X X X X 

11s01201 RA855019 soil l-8-96 X _ x X X X 

11S01201R RA855019R soil l-8-96 X 

11s01301 RA855020 soil l-8-96 X X X X X 

m3o2o1 FM55021 A water l-8-96 X X X X X 

i1.%0401 FM857001 soil l-7-96 X 

T& = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 



SDG#: ilvFOl2 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

31 s00501 RA657002 

3lSOO501D RA657003 

3lSOO601 RAE57004 

31 SO0701 RA647005 

31s01001 RA657006 

31s01101 RA657007 

31s00901 RA657006 

31500601 RI4657009 

31s01201 RA657010 

31s01301 RA657011 

31SOO501MS RA655011 MS 

31 SO0501 MSD RAE5501 1 MSD 

31SOO501 MS RA657002MS 

31SOO50lMSD RA657002MSD 

QC 

Type 

FD 

FD 

MS 

MSD 

MS 

MSD 

T& j. 

Sample Delivery Group Versus Sample Identification LDC#: 1777C 

Parameters/Analytical Method Job#: 8532-20 

Date Pesticides/ TCLP 
Matrix Collected VOA SVOA PCBS Metals Cyanide Lead Metals 

soil l-7-96 X 

soil l-7-96 X 

Soil l-7-96 X 

soil 1-7-96 X 

soil I-7-96 X 

soil 1-7-96 X 

soil l-7-96 X 

soil l-7-96 X 

soil 1-6-96 XI 

soil 1-6-96 X 

soil 1-7-96 X X X X X 

soil l-7-96 X X X X X 

soil I-7-96 X 

soil l-7-96 X 

TE = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrlx Spike Duplicate 
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Table I 

SDG#: WFo13 Sample Delivery Group Versus Simple Identification LDC#: 1 i7tD 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-20 

QC Date Pesticides/ 
Client ID # Lab ID # Type Matrix Collected VOA SVOA PCBs Metals Cyanlde 

16S00101 RAE56001 FD soil 1-6-96 X X x X X 

I6SOO501 RAE56002 soil 1-6-96 X X X X X 

I6SOO401 RAE56003 soil 1-6-96 X X X X X 

16S00901 RAE56004 soil 1-6-96 X X X X X 

16SOO901R RA656004R soil 1-6-96 X 

16S01501 RAE56005 soil 1-6-96 X X X X X 

16SOO201 RAE56006 soil 1-9-96 X X X X X 

16SOO301 RAE56007 soil I-9-96 X X X X X 

/6s00601 RAE56006 soil I-9-96 X X X X X 

l6500601 RE RA656006RE soil I-9-96 X 

16S00601 RAE56009 soil 1-9-96 X X X X X 

l6s00601DL RA656009DL soil I-9-96 X 

6SO1201 RAE5601 0 soil l-9-96 X X X X X 

‘6SO1301 RAE5601 1 soil I-9-96 X X X X X 

~KSOO301 RAE5601 2 soil 1-9-96 X X X X X 

lKSOOlO1 RAE5601 3 soil l-9-96 X X X X X 

6So1001 RA656014 FD soil l-9-96 X X X X X 

6SOlOOl D RA656015 FD soil I-9-96 X X X X X 

6T00101 RAE5601 6 TB water l-9-96 X 

GROOI 01 RA656017 R water 1-9-96 X X X X X 

6SOO101D RA656016 FD soil 1-9-96 X X X X X 

!4TOOlOl RAE71 001 TB water l-IO-96 X 

!WJO101 RA671002 soil l-l O-96 X X X X X 

TB E- ‘rip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Soike, MSD = Matrix Spike Duplicate 



SDG#: WFOi 3 Sample Delivery Group Versus Simple Identfficatioi, LDC#: 1 i77D 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-20 

QC Date Pesticides/ 
Client ID # Lab ID # Type Matrix Collected VOA SVOA PCBS Metals Cyanide 

6SO1001 MS WI85601 4MS MS soil l-9-96 X X X X X 

6SOlOOlMSD RA856014MSD t&SD soil l-9-96 X X X X X 

4S00101 MS RA871002MS MS soil i-10-98 X 

‘4SOOlOl MSD RA871002MSD MSD soil l-lo-96 X 

TB = Trip Blank, R = Ainsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 

A-13 



Table I 

SDG#: WFOI 4 Sample Delivery Group Versus Simple Identification LDW: 1777E 

Project Name: NAS Whiting Field Parameters/Analytical Method job& 8532-20 

QC Date 
Client ID # Lab ID # Type Matrix Collected VOA SVOA Pesticides/PCBs Metals Cyanlde 

IKROO101 RA870001 R water I-l O-96 X X X X X 

KTOOiOl RA870002 TB water l-lo-96 X 

6SO1401 RA870003 soil l-10-96 X X X X X 

6500701 RA870004 soil I-10-96 X X X X X 

6SOllOl RA870005 soil l-IO-98 X X X X X 

6SO1701 RA870008 soil l-lo-96 X X X X X 

6SO1601 RA870007 soil l-IO-96 X X X X X 

IKSOO201 RA870008 FD soil l-l O-98 X X X X X 

IKSOO201 D RA870009 FD soil I-10-96 X X X X X 

IKSOO501 RA870010 soil i-10-98 X X X X X 

IKSOO401 RA870011 soil I-10-96 X X X X X 

1 BOO401 RA870012 soil l-II-96 X X x X X 

1 BOO301 RA870013 soil l-l l-96 X X X X X 

I BOO201 RA870014 FD soil 1-11-96 X X X X X 

1 BOO201 D RA870015 FD soil l-11-96 X X X X X 

1BOOlOi RA870016 soil l-11-96 X X X X X 

lBOO601 RA870017 soil l-11-96 X X X X X 

iTOO RA870018 TB water 1-11-96 X 

KS00201 MS RA870008MS MS soil l-lo-96 X X X X X 

KSOO2OlMSD RA870008MSD MSD soil I-10-96 X X X X X 

TB - Yp Blank, A = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Saike, MSD = Matrix Spike Duplicate 

! 1 ) 
Q.-J ..I 



SDG#: WY01 5 Sample Delivery Group Versus Simple lde#ficatton LDC#: I 7i’tF 

Project Name: NAS Whiting Field 

:OFOOlOl 

:OTOOlOl 

FtA908002 

f?A908003 

SB 

TB 

water 

water 

:OSOOlol I RA908004 I FD ~~ I soil 

:OSOO1Ol D RA908005 FD soil 

.0s00101 RA908006 soil 

; 

10500101 RA908010 soil 

0!330101 R/W0801 1 soil 

:OSOOlOl MS RA908004MS MS soil 

:OSOOlOlMSD fIA908004MSD MSD soil 

Parameters/Analytical Method Job#: 8532-20 

Date 
Collected VOA SVOA Pesticides/PCBs Metals Cyanide 

t-18-96 X X X X X 

l-l 8-96 X X X X X 

t-18-96 X 
I 

l-18-96 1 X X 

l-18-98 X X X X X 

l-18-98 X X X X X 

I-18-96 X X X X X 

I-18-98 X X X X X 

l-18-98 X X X X X 

I-18-96 X X X X X 

l-l 8-96 X X X X X 

l-18-96 X X X X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 
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Table II 
Summary of Rejected Data (Organics) 
Surface Soil Investigation, Phase IlB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

fvFOO6 

WFOO7 

WFOOB 

WFOOS 

WFOlO 

WFllA 

WFllB 

WFO12 

WFOl3 

WFO14 

WFO15 

Fraction 

Volatiles 
Semivolatiles 
Pesticides & PCBS 

Volatiles 
Semivolatiles 
Pesticides & PCBs 

Volatiles 
Semivolatiles 
Pesticides & PCBs 

Volatiles 

Semivolatiles 

Pesticides & PCBs 

Volatiles 
Semivolatiles 
Pesticides & PCSs 

Volatiles 
Semivolatiles 
Pesticides 8 PCBS 

Volatiles 
Semivolatiles 
Pesticides & PCSs 

Volatiles 
Semivolatiles 
Pesticides & PCBs 

Volatiles 

Semivolatiles 

Pesticides 8 PCBs 

Volatiles 
Semivolatiles 
Pesticides 8 PCEts 

Volatiles 
Semivolatiles 

Pesticides & PCBs 

Sample 

All samples 
All samples 
All samples 

All samples 
All samples 
All samples 

All samples 
All samples 
All samples 

Ail samples 

15s00201 

All samples 

All samples 
All samples 
All samples 

All samples 
All samples 
All samples 

All samples 
All samples 
All samples 

All samples 
All samples 
All samples 

All samples 

16SOO801 

All samples 

All samples 
All samples 
All samples 

All samples 
All samples 

c0s00101 
s0s00101 

Compound 

No rejected resutts 
No rejected results 
No rejected results 

No rejected results 
No rejected results 
No rejected results 

No rejected results 
No rejected results 
No rejected results 

No rejected results 

1 ,4-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Acenaphthene 
Pyrene 

No rejected results 

No rejected results 
No rejected results 
No rejected results 

No rejected results 
No rejected results 
No rejected results 

No rejected results 
No rejected results 
No rejected results 

No rejected results 
No rejected results 
No rejected results 

No rejected results 

All compounds 

No rejected results 

No rejected results 
No rejected results 
No rejected results 

No rejected results 
No rejected results 

All compounds 
All compounds 

Reason 

Low MS/MSD recoveries 
Low MSlMSD recoveries 
Low MS/MSD recoveries 

MS/MSD recoveries 

Low Surrogate recoveries 

Low Surrogate recoveries 
Low Surrogate recoveries 

/7 

Ir _I 

A-16 



Table III 
Summary of Rejected Data (Inorganics) 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic hndytes 

SDG 

NF006 

NF007 

NF006 

WFOO9 

WFOlO 

WFllA 

WFllB 

WF012 

WFO13 

WF014 

WFO15 

Fraction Sample 

All metals All samples 
Cyanide All samples 
TRPH All samples 

All metals All samples 
Cyanide All samples 
TRPH All samples 

All metals All samples 
Cyanide All samples 

All metals All samples 
Cyanide All samples 

All metals All samples 
Cyanide All samples 

All metals All samples 
Cyanide All samples 
TRPH All samples 

All metals All samples 
Cyanide All samples 
TRPH All samples 

All metals All samples 
All TCLP metals All samples 
Cyanide All samples 

All metals All samples 
Cyanide All samples 

Mercury 31 BOO301 

Cyanide All samples 

All metals All samples 

Cyanide All samples 

AMlyte 

No rejected results 
No rejected results 
No rejected results 

No rejected results 
No rejected results 
No rejected results 

No rejected results 
No rejected results 

No rejected results 
No rejected results 

No rejected results 
No rejected results 

No rejected results 
No rejected results 
No rejected results 

No rejected results 
No rejected results 
No rejected results 

No rejected results 
No rejected results 
No rejected results 

No rejected results 
No rejected results 

Mercury 

No rejected results 

No rejected results 

No rejected results 

Reason 
- 

- 

Low LCS % Recover) 
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Table IV , 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

Criteria % Fiecovery 

SDG Client ID Compound % Recovery RPD MS t&D fiPD .,. Qualiiier ,, 

WFOO6 02SOO401 Volatiles None 

Phenol 26-90 92 None 
4-Chloro-3-methylphenol 26-l 03 104 None 
2,4-Dinitrotoluene 26-69 100 None 
Pyrene 35-l 42 29 30 None 

Pesticides & PCBs None 

WFO07 10s00101 Volatiles None 

4-Chloro-3-methylphenol 26-103 111 None 

Pesticides & PCBs None 

WFOOB 15SO2001 Volatiles None 

1,4-Dichlorobenzene 28-l 04 127 14 142 None 
1,2,4-Trichlorobenzene 38-l 07 523 12 149 None 
Acenaphthene $19 96 None 
2.4-Dinitrotoluene 28-89 100 94 None 
Pyrene 35-142 136 6 67 None 

Pesticides & PCBs None 

WFOO9 15s00101 Volatiles None 

P-Chlorophenol 25-t 02 150 16 110 None 
1,4-Dichlorobenzene 28-104 0 0 R 
1,2,4-Trichlorobenzene 38-l 07 523 0 3 200 R 
Acenaphthene 31-137 %I9 0 9 200 R 
Pentachlorophenol 17-109 $47 10 127 None 
Pyrene 35-l 42 0 0 R 

Pesticides & PCBs None 

NFOKI 15S00101R 2,4-Dinitrotoluene 28-89 95 UJ 



-2 Table IV , 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 

Surface Soil Investigation, Phase II6 
NAS Whiting Field, Milton Florida 

Organic Compounds 

Criteria % Recoverv 
I 

,tiSD SDG RPD RPD Cualtfier % Recovery Client ID Compound 

Volatiles 

4-Chlrbo-3-methylphenol 
2,4-Dinitrotoluene 

Pesticides & PCBs 

Volatiles 

4-Chloro-3-methylphenol 
4-Nitrophenol 
2,4-Dinitrophenol 
Pentachlorophenol 

Pesticides & PCBs 

Volatiles 

Pyrene 

Pesticides & PCBs 

Volatiles 

4-Nitrophenol 

Pesticides & PCBs 

Volatiles 

Phenol 
2-Chlorophenol 
Pentachlorophenol 

Pesticides & PCt3s 

Voiatiies 

Pentachlorophenol 
4-Nitrophenol 

Pesticides 81 PCBs 

WFOlO 31s01501 

26-l 03 
28-89 

None 
None 

104 
117 
106 
120 

None 

None 
None 
None 
None 

None 

WFl IA 09w00101 

23-97 
1 O-60 
24-96 

96-103 

WFllB 10s00201 None 

None 

None 

None 

None 

None 

536 

INFO12 31 so0501 

11-114 120 115 

96 
103 
110 

None 

U 
U 
U 

None 

ffFO13 16SOlOOl 

26-90 
25-102 
17-109 

136 
132 

None 

None 
None 

None 

NF014 

17-109 
11-114 
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Table IV 
Summary of Percent Recoveries (%R) and Relative Percent Differehces (RPD) for Matrix Spike/Matrix Spike Duplicates 

Surface Soil Investigation, Phase II8 
NAS Whiting Field, Milton Florida 

Organic Compounds 

Criteria % Recovery 

SDG Client ID Compound % Recovery RPD MS MS0 RPD Qualifier 

NF015 cosoolol Volatiles None 

SemiGolatiles None 

Pesticides & PCBs None 



- 
Table V 

Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 
Surface Soil Investigation, Phase II6 

NAS Whiting Field, Milton Florida 

SDG 

VFOOG 

NF006 

NF007 

WFO07 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 

Semivolatiles 

Dieldrin 
Alphachlordane 
Gamma-chlordane 

Client ID 
Laboratory ID 
Collection Date 

Acetone 

Semivolatiles 

Pesticides & PCBs 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 

Phenanthrene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyl)phthalate 
Benzo(b)ftuoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Benzo(g,h,i)perylene 
Anthracene 
Carbazole 
Dibenz(a,h)anthracene 

Pesticides- & PCBs 

Client ID 
Laboratory ID 
Collection Date 

Acetone 
Methylene chloride 

Semivolatiles 

Pesticides & PCBs 

Organic Compounds 

02so6401 
(36664007 

12/S/95 

ND 

ND 

0.3 
5.6 
3.5 

09s00301 
G6676010 

1216196 

ND 

ND 

ND 

1 OS001 01 
G6669002 

12l7l95 

ND 

200 uglKg 
660 ugl Kg 
500 uglKg 
340 uglKg 
500 uglKg 
200 uglKg 
480 uglKg 
360 uglKg 
400 uglKg 
180 ug/Kg 
180 uglKg 

370U uglKg 
370U ug/Kg 
370U uglKg 

ND 

14s00101 
G6696007 

12/6/95 

a ugtKg 
6 ug/Kg 

ND 

ND 

02S00401D 
G6664006 

1215195 

ND 

ND 

8.0 
5.1 
2.9 

09S00301D 
G6676011 

1216l96 

5 ug/Kg 

ND 

ND 

1OSOOlOlD 
66669003 

12l7l95 

ND 

1200 uglKg 
2300 uglKg 
1600 uglKg 
1200 uglKg 
1400 uglKg 
360U uglKg 
1300 uglKg 
900 uglKg 
1000 uglKg 
360 uglKg 
340 uglKg 
270 uglKg 
100 uglKg 
170 ug/Kg 

ND 

14SOOlOlD 
G6696006 

1216195 

ND 
ND 

ND 

ND 

RPD 
- 

4 
9 
19 

- 

Not calculable 

- 

124 
111 
94 
112 
120 

Not calculable 
92 
86 
86 
67 
62 

Not calculable 
Not calculable 
Not calculalble 

- 

Not calculable 
Not calculable 

- 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Surface Soil Investigation, Phase II8 
NAS Whiting Field, Milton Florida 

SDG Organic Compounds RPD 

‘FOO6 Client ID 15SO2001 16SO2001 D 

Laboratory ID G6913002 G6913003 

Collection Date 12/B/95 12/9/95 

Acetone 5 uglKg ND Not calculable 

Methylene chloride ND 5 uglKg Not calculable 

Semivolatiles ND ND 

Pesticides & PCBs ND ND 

‘FOO6 Client ID 15s01701 15S01701D 

Laboratory ID G6913013 66913014 

Collection Date 12/l o/95 12/l 0195 

Acetone 6 uglKg 4 uglKg 40 

Semivolatiles ND ND 

Pesticides & PCBs ND ND 

IF009 Client ID 15s00101 15SOOlOlD 

Laboratory ID G6914002 G6914003 

Collection Date 12/11/95 12/11/95 

Acetone 6 uglKg 7 uglKg 15 

Bis(2-ethylhexyl)phthalate ND 1700 ug/Kg Not calculable 

Pesticides & PCBs ND ND 

VFOlO Client ID 31SOl601 31 SO1501 D 

Laboratory ID G6936002 G6938003 

Collection Date 12/l 3195 12/13/95 

Acetone ND 5 ug/Kg Not calculable 

Semivolatiles ND ND 

Pesticides & PCBs ND ND 

VFllA Client ID 09w00101 09WOOlOlD 

Laboratory ID RA903001 RA903002 

Collection Date 1 /S/96 l/5/96 

Toluene 1ou uglL 1 ug/L Not calculable 

Semivolatiles ND ND 

Pesticides & PCBs ND ND 
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Table V 

Summary of Relative Percent Difference8 (RPD) for Original and Field Duplicate Samples 
Surface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

SDG 

VFllB 

VF012 

VF013 

Client ID 
Laboratory ID 
ColJection Date 

Acetone 

2-Hexanone 
Phenanthrene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyl)phthalate 
Benzo(a)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3cd)pyrene 
Acenaphthene 
Anthracene 
Carbazole 

4,4’-DDT 
Aroclor 1254 

Client ID 
Laboratory ID 
Collection Date 

Acetone 

Semivolatiles 

Pesticides & PCBs 

Client ID 
Laboratory ID 
Collection Date 

Acetone 

Bis(2ethylhexyl)phthalate 

- 4,4,-DDE 
4,4’-DDT 

Organic Compounds 

10s00201 
RA847002 

l/5/66 

29 uglKg 

11 U ug/Kg 
68 UglKg 
46 uglKg 
160 ug/Kg 
170 uglKg 
57 uglKg 
87 uglKg 
120 uglKg 

3200 ug/Kg 
150 uglKg 
110 uglKg 
95 uglKg 
58 uglKg 

38OU ug/Kg 
380U uglKg 
38OU uglKg 

7.0 ugfKg 
340 uglKg 

31 so0501 
RA855011 

l/7/96 

9 uglKg 

ND 

ND 

16SOOlOl 
RA856001 

l/8/96 

4 ug/Kg 

45 uglKg 

3.2 ug/Kg 
3.8 uglKg 

1 OS00201 D 
RA647003 

l/5/96 

20 ug/Kg 

4 uglKg 
310 uglKg 

38OU uglKg 
420 uglKg 
290 uglKg 

38OU uglKg 
190 uglKg 
220 ug/Kg 
140 uglKg 
200 uglKg 
210 uglKg 
150 ug/Kg 
56 ug/Kg 
40 uglKg 
54 uglKg 
84 uglKg 

8.9 ug/Kg 
390 uglKg 

31 SO0601 D 
RA855012 

l/7/96 

8 ug/Kg 

ND 

ND 

16s001010 
RA656018 

1 BP6 

9 uglKg 

38OU uglKg 

2.0 ug/Kg 
2.7 uglKg 

RPD 
- 

37 

Not calculable 
128 

Not calculable 
90 
52 

Not calculable 
74 
59 
183 
28 
62 
45 
4 

Not calculable 
Not calculable 
Not calculable 

24 
14 

- 

12 

77 

Not calculable 

46 
34 

NF013 Client ID 16501001 l6SOlOOlD 
Laboratory ID RA856014 RA656015 
Collection Date l/9/66 119196 

Acetone 14 uglKg 4 uglKg 

Bis(2ethylhexyl)phthalate 60 uglKg 58 uglKg 

Dieldrin 33 ug/Kg 60 ugiKg 
4,4,-DDE 13 ug/Kg 22 ug/Kg 
4,4’-DDT 6.4 uglKg 9.0 uglKg 
Alpha-chlordane 6.8 uglKg 12 uglKg 
Gamma-chlordane 4.0 ug/Kg 7.9 ug/Kg 
Aroclor 1260 48 ug/Kg 110 ug/Kg 

111 

3 

58 
51 
34 
55 
66 
76 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG Organic Compounds RPD 

INFO14 Client ID BKS00201 BKSOO201 D 

Laboratory ID RA870008 RA870009 
Collection Date l/10/96 1 I1 0196 

Acetone 8 ug/Kg 4 ug/Kg 67 

Bii(2-ethyihexyl)phthalate 370U uglKg 45 ugfKg Not calculable 

Pesticides & PCBs ND ND 

WF014 Client ID 31 BOO201 31 BOO201 D 
Laboratory ID RA870014 RA870015 
Collection Date l/11/96 l/11/96 

Acetone 3 uglKg 11 U ug/Kg Not calculable 

Bis(2ethylhexyl)phthalate 370U ug/Kg 48 ug/Kg Not calculable 

Pesticides & PCBs ND ND 

WFO15 Client ID c0s00101 COSOOlOlD 

Laboratory ID RA908004 RA908005 
Collection Date l/l 8196 1 I1 0/96 

Acetone 22 ugtKg 12U uglKg Not calculable 

Semivolatiles ND ND 

Pesticides & PCBs ND ND 
- 
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Table VI , 
Summary of Surrogate Recoveries 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

I 

Percent Recovery 

All within QC limits 

QC Llmiis 

All within QC limits 

I 
All within QC limits 1 

I 

All within QC limits 

All within QC limits 

54 I 60-l 50 

I 

All within QC limits 

All within QC limits 

54 I 60-l 50 

All within QC limits 

I 
All within QC limits 

I 

All within QC limits 

# of 
Sampies 

- 

Compound Qualifier 

None 

None 

None 

SDG 

YFOOG 

Client ID 

All samples 

All samples 

All samples 

All samples 

All samples 

Volatiles 

Semivolatiles 

Pesticides & PCBs 

Volatiles 

1 

None 

None 

UJ (all compounds) lOROOlOl 

All samples 

All samples 

15802501 

All samples 

All samples 

All samples 

All samples 

All samples 

Pesticides & PCBs 
Decachlorobiphenyl 

Volatiles None 

None 

UJ (all compounds) 

Semivolatiles 

Pesticides & PCBs 
Decachlorobiphenyl 

Volatiles 

Semivolatiles 

Pesticides & PCBs 

None 

None 

None 

VFOO9 

All within QC limits VFOlo 

31s00101 

Volatiles None 

None 

UJ/J (all compounds) 

Semivolatiles All within QC limits 

Pesticides & PCBs 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 

57 60-l 50 
56 60-150 

1 
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Table VI 
Summary of Surrogate Recoveries 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

# bf 
SDQ Client ID Compound Percent Recovery QC Limits Samples Quatifier 

NFllA All samples Volatiles All within QC limits None 

All samples Semivolatiles All within QC limits None 

Pesticides & PCBs 
09w00101 Decachlorobiphenyl 56 60-l 50 3 UJ (all compounds) 

Decachlorobiphenyl 50 60-l 50 
09WOOlOlD Decachlorobiphenyl 56 60-l 50 UJ (all compounds) 

Decachlorobiphenyl 51 60-l 50 
16WOOlOl Decachloroblphenyl 45 60-l 50 UJ (all compounds) 

Decachlorobiphenyl 40 60-l 50 

NFllB All samples Volatiles All within QC limits None 

All samples Semivolatiles All within QC limits None 

Pesticides & PCBs 
12R00101 Decachlorobiphenyl 33 60-l 50 4 UJ (all compounds) 

Decachlorobiphenyl 29 60-150 
10s00201 Decachlorobiphenyl 56 60-l 50 UJ/J (all compounds) 

Decachlorobiphenyl 55 60-l 50 
10s00301 Decachlorobiphenyl 45 60-l 50 UJ/J (all compounds) 

Decachlorobiphenyl 42 60-l 50 
11 so0201 Decachlorobiphenyl 50 60-l 50 UJ/J (all compounds) 

NF012 All samples Volatiles All within QC limits None 

All samples Semivolatiles All within QC limits None 

Pesticides & PCBs 54 60-l 50 4 UJ (all compounds) 

31 R00201 Decachlorobiphenyl 43 60-l 50 
31 so0901 Decachlorobiphenyl 45 60-l 50 UJ/J (all compounds) 

Decachlorobiphenyf 40 60-150 
31 so1 201 Decachlorobiphenyl 46 60-l 50 UJ/J (all compounds) 

Decachlorobiphenyl 50 60-l 50 
31s01301 Decachlorobiphenyl 46 60-l 50 UJ (all compounds) 
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Summary of Surrogate Rkoverles 
Surface Soil Investigation, Phase 118 

NAS Whiting Field, Milton Florida 

SDG Client ID Compound Percent Recovery QC Umits 

VF013 All samples Volatiles All within QC limits 

VFO14 All samples Volatiles 

16SOO801 

16R00101 
16SOOlOl D 

16SOO301 

16SOlOOl 

16SO1201 
16SO1301 

24SOOlOl 

BKSOOl 01 

All samples 

BKROOlOl 

Semivolatiles 
Nitrobenzene-d5 
2-Fluorobiphenyl 
TerphenyLdl4 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 
PChlorophenotd4 
1,2-Dichlorobenzene-d4 

Pesticides & PCBs 
Decachlorobiphenyl 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Tetrachloro-m-xylene 
Decachlorobiphenyl 
Decachlorobiphenyl 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Decachlorobiphenyl 
Decachlorobiphenyl 
Tetrachloro-m-xylene 

Semivolatiles 

Pesticides & PCBs 
Decachlorobiphenyl 
Decachlorobiphenyl 

Organic Compounds 

3 23-120 
3 30-l 15 
4 16-137 
2 24-l 13 
2 25-121 
3 19-122 
3 20-l 30 
2 20-130 

56 60-l 50 
22 60-l 50 
21 60-l 50 
57 60-l 50 
57 60-l 50 
54 60-l 50 
44 60-150 
41 60-l 50 
55 60-150 
55 60-l 50 
55 60-150 
46 60-l 50 
46 60-150 
41 60-150 
43 60-150 
56 60-l 50 

All within QC limits 

All within QC limits 

43 60-750 
39 60-l 50 

#’ of 
Sampies Qualiiier 

None 

R 

UJ (all compounds) 
UJ/J (all compounds) 

UJ/J (all compounds) 

lJJ/J (all compounds) 

UJ/J (all compounds) 
UJ/J (all compounds) 

UJ (all compounds) 

UJ (all compounds) 

None 

None 

UJ (all compounds) 
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Table VI 
Summary of Surrogate Rkcoveries 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Client ID Compound Percent Recovery QC Limits 
R of 

Samples Qualifier 

NFOl5 All samples Volatiles All within QC limits None 

All samples Semivolatiles All within QC limits None 

COROOlOl 
AOSOOI 01 

COSOOlOlD 

w0s00101 

Yosoo1o1 

Pesticides & PCBs 
Decachlorobiphenyl 
Tebachloro-m-xylene 
Decachlorobiphenyl 
Decachlorobiphenyl 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Decachlorobiphenyl 
Decachlorobiphenyl 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 

55 60-l 50 
55 60-150 
51 60-150 
48 60-l 50 
26 60-150 
24 60-l 50 
39 60-l 50 
37 60-150 
41 60-l 50 
43 60-l 50 
37 60-l 50 
36 60-l 50 

5 UJ (all compounds) 
UJ/J (all compounds) 

UJ (all compounds 

UJ/J (all compounds) 

UJ (all compounds) 

c0s00101 

s0s00101 

Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Decachlorobiphenyl 
Decachlorobiphenyl 

7 60-l 50 
7 60-l 50 
2 60-l 50 
1 60-l 50 

15 60-l 50 
16 60-I 50 

2 R (ND compounds) 

R (ND compounds) 

\lotes: J = estimated value 
UJ = undetected, but number that is reported as the quantification limit is an estimated value. 
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Table VII 
Summary of Compounds Exceeding Instrument Calibration 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

VFOO6 

NF007 

NF008 

NFOOQ 

Date Compound Criteria 
I 

Qualifier 

Initial Calibration Continuing 
%RSD Calibration %D 

All Volatiles None 

1217f96 2,CDinitrophenol 33.1 UJ 

12/a/96 2,CDinitrophenol 27.0 UJ 

12/11/96 Diethylphthalate 30.1 UJ 

12f12f96 Diethylphthalate 27.1 UJ 

11 f3Of95 Alpha-BHC 21.7 UJ 

11/30/95 Alpha-BHC 20.3 UJ 
X 

All Volatiles None 

12/l 2f96 Dimethylphthalate 27.1 UJ 

12/l 5196 Nitrobenzene 25.6 UJ 
Pentachlorophenol 29.6 UJ 

12/l 5196 Nitrobenzene 30.8 UJ 
2,4-Dinitrophenol 41.8 UJ 
4,6-Dinitro-2-methylphenol 30.1 UJ 
Pentachlorophenol 29.8 UJ 
Benzo(k)fluoranthene 26.5 UJ/J 

All Pesticides & PCBs None 
- 

All Volatiles None 

12/l 5195 Nitrobenzene 25.6 UJ 
Pentachlorophenol 29.6 UJ 

12131 I95 2,4-Dinitrophenol 42.0 UJ 
4-Nitrophenol 27.3 UJ 
Pentachlorophenol 34.8 UJ 
3,3’-Dichlorobenzidine 25.9 UJ 
Benzo(b)fluoranthene 27.7 UJ 

11 I30195 Alpha-BHC 21.7 UJ 

11 f3Of95 Alpha-BHC 20.3 UJ 

All Volatiles None 

12/l 5195 Nitrobenzene 25.6 UJ 
Pentachlorophenol 29.6 UJ 

12131 I95 2,4-Dinitrophenol 42.0 UJ 
4-Nitrophenol 27.3 UJ 
Pentachlorophenol 34.8 UJ 
3,3’-Dichlorobenzidine 25.9 UJ 
Benzo(b)fluoranthene 27.7 UJ 

All Pesticides & PCBs None 
- 
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Table VII 
Summary of Compounds Exceeding Instrument Calibration 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

.SDG 

VFOlO 

VFllA 

VFllB 

lyFOl2 

‘Date Compound Criteria Qualifier 

lnltial Calibration Continulng 
-%RSD Calibration %D 

All Volatiles None 

12127195 CNitrophenol 28.1 UJ 
Benzo(b)fluoranthene 31.4 UJ 
Indeno(l,2,3-cd)pyrene 32.8 UJ 

11 l3Ol95 Alpha-BHC 21.7 UJ 
11 l3Of95 Alpha-BHC 20.3 UJ 

All Volatiles None 

All Semivotatiles None 

1 /l O/96 Endosuttan I 22 UJ 

1 /l Of96 Acetone 40.0 UJfJ 
P-Butanone 37.3 UJ 
4-MethylQ-pentanone 37.7 UJ 
2-Hexanone 41 .o UJ/J 

l/11/96 Trichloroethene 27.7 UJ 
P-Hexanone 50.9 UJlJ 
1 ,1,2,2-Tetrachloroethane 34.2 UJ 

1 I12196 2-Hexanone 48.4 UJ/J 

1 fl Of96 Endosuttan I 22 UJ 

l/11/96 Trichloroethene 27.7 UJ 
P-Hexanone 50.9 UJ 
1 .1,2,2-Tetrachloroethane 34.2 UJ 

l/12/96 2-Hexanone 48.4 UJ 

l/13/96 Chloromethane 27.2 UJ 
Vinyl chloride 27.2 UJ 
Acetone 68.1 UJfJ 
2-Butanone 69.9 UJ 
1,2-Dichloroethane 29.6 UJ 
4-MethylQ-pentanone 31.4 UJ 

l/15/96 Chloroethane 26.3 UJ 
Acetone 51.7 UJ/J 
P-Butanone 40.8 UJ 
1,2-Dichloroethane 35.4 UJ 

All Semivolatiles None 

1 I1 7196 Endosutfan sulfate 24.0 UJ 
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Table VII 
^ ) ,  “_ I  ,i -i I  ;_ , ;  _ , ,  

Summary of Compounds Exceeding Instrument Calibration 
Surface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

, j. . 

SDG 

iFO13 

NFO14 

Date Compound Criteria Qualifier 

lnltial Calibration Continufng 
%RSD Calibration KD 

l/15/96 1 ,l -Dichloroethene 33.9 UJ 
Carbon disultide 32.8 UJ 

l/17/96 P-Hexanone 41.7 UJ 

l/13/96 Chloromethane 27.2 UJ 
Vinyl chloride 27.2 UJ 
Acetone 66.1 UJ/J 
2-Butanone 69.9 UJ 
1,2-Dichloroethane 29.6 UJ 
4-Methyl-P-pentanone 31.4 UJ 

l/l 5196 Chloroethane 26.3 UJ 
Acetone 51.7 UJ/J 
2-Butanone 40.6 UJ 
1 ,PDichloroethane 35.4 UJ 

l/18/96 P-Hexanone 27.5 UJ 

1 I22196 Chloromethane 41 .a UJ 
Vinyl chloride 37.1 UJ 
Chloroethane 41.7 UJ 
Acetone 31.7 UJLJ 
Carbon disuitide 25.8 UJ 
P-Hexanone 38.4 UJ 

1 I1 9196 Benzo(g,h,i)perylene 29.0 UJ/‘J 

l/l 7i96 Endosutfan sultate 24.0 UJ 

l/15/96 1 ,l -Dichloroethene 33.9 UJ 
Carbon disuitide 32.8 UJ’ 

1 I14196 Acetone 31.3 UJ/J 

1 f 16196 Acetone 46.7 UJ/J 
Methylene chloride 32.3 U.l 
2-Butanone 54.2 UJ 

_ 4-MethylQ-pentanone 31 .Q UJ 
P-Hexanone 60.0 U.I 

1 f12f96 Acetone 36.7 UJ’J 

l/20/96 Benzo(k)fluoranthene 30.7 UJfJ 

l/31/96 4-Nitrophenol 38.2 UJ 
4-Nitroaniline 27.9 UJ 
Pentachlorophenol 29.4 UJ 
Benzo(g,h,i)perylene 35.3 UJN 

l/17196 Endosultan sulfate 24.0 UJ 
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Table VII 
Summary of Compounds Exceeding Instrument Calibration 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Date Compound Criteria Qualifier 

tnitial Calibration Continuing 
%RSD Callbratton %D 

VFOl5 l/l 7f96 P-Hexanone 41.7 UJ 

l/l 9/96 Chloromethane 47.1 UJ 

Vinyl chloride 39.0 UJ 
Chloroethane 54.7 UJ 
Acetone 25.8 UJ/J 
Carbon disulfide 45.5 UJ 

l/31/96 4-Nitroaniline 27.9 UJ 
Pentachlorophenol 29.4 UJ 
Benzo(g,h,i)perylene 35.3 UJ 

2i2i96 2-Chlorophenol 26.6 UJ 

2-Nitroaniline 25.1 UJ 

2,4-Dinitrophenol 25.7 UJ 

4-Bromophenyl-phenylether 27.2 UJ 
Hexachlorobenzene 35.4 UJ 

2/l/96 4-Bromophenyl-phenylether 26.4 UJ 
Hexachlorobenzene 35.0 UJ 

1 I30196 Endosutfan sulfate 21 .o UJ 

votes: %RSD = percent Relative Standard Deviation for initial calibrations 

%D = percent Difference for continuing calibrations 

J = the compound was positively identified: the associated numerical value is the approximate concentration of the 
compound in the sample, either because its concentration was lower than the QL (laboratory “J” flag), or because QC 
criteria were not met (validation “J”). 

IJJ = the compound was not detected above the reported sample QL However, the reported sample QL is 
approximate; the compound concentration may not reliably be presumed to be less than the QL value. 

f? = the sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality 
control criteria. The presence or absence of the compound cannot be verified. 

- 
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- 
Table VIII 

Summary of Method Blank Contamination 
Surface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Compound Concentration Associated Samples 
- 

VFOO6 Volatiles ND All samples in SDG WFO06 

Pesticides & PCBs ND All samples in SDG WFO06 

Diethylphthalate 4 q/L 01 ROOl 01 
01 FOOl 01 

Diethylphthalate 150 ug/Kg 02s00101 
02s00201 
02500301 
02s00501 
09s00101 
OQSOO201 
09s00401 
09s00501 

- 

NF007 Volatiles ND All samples in SDG WFO07 

Pesticides & PCBs ND All samples in SDG WFO07 

Diethylphthalate 2 ug/L 1 OR001 01 

Di-n-octylphthalate 230 Lg/Kg 13s00101 
13s00301 
13s00401 
13s00501 
14SOOlOl D 
14s00301 

Di-n-octylphthalate 180 ugiKg 13SOO201 
14s00101 

- 

WFOO8 Volatiles ND All samples in SDG WFOO6 

Pesticides & PCBs ND All samples in SDG WFOO6 

Di-n-butylphthalate 280 ugfKg 15SO2001 D 
15SO2101 
15SO2201 
15s01701 
15S01701D 

E 

WFOO9 Volatiles ND All samples in SDG WFOOQ 

Semivolatiles ND All samples in SDG WFOO9 

Pesticides & PCBs ND All samples in SDG WFOOQ 
- 

WFOlO Volatiles ND All samples in SDG WFOlO 

Di-n-butylphthalate 320 ugiKg 31 s00101 
31 so0201 
31 so0301 
31 so1401 
31 so1501 
31 SO1 501 D 
31 SO1 601 
31 so1701 
31 soi 801 
31 so1 901 

Pesticides & PCBs ND All samples in SDG WFOlO 
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Table VIII 
Summary of Method Blank Contamination 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

‘SDG 

IF1 1A 

Compound Concentration 

Volatiles ND 

Bis(2-ethylhexyl)phthalate 3 ugiL 

Associated Samples 

All samples in SDG WFl 1A 

09w00101 
09W00101 D 
16WOOlOl 

/FllB 

Pesticides & PCBs 

Styrene 
Xylenes (total) 

ND 

1 uglL 
2 &l/L 

All samples in SDG WFllA 

1 lTOOlO1 

Acetone 7 ug/Kg 10500301 
10s00501 
11 so01 01 
11 so0201 
12s00201 
12s00401 
12SOO501 

Acetone 4 ugiKg 11 so0201 R 
11 so0301 
11 so0401 
11 so0501 

Bis(2-ethylhexyl)phthalate 

Di-n-butylphthalate 
Bis(2ethylhexyl)phthalate 

3 q/L 12ROOlOl 

69 ug/Kg 10s00301 
37 ugiKg 10s00501 

12500201 

Di-n-butylphthalate 100 ug/Kg 10s00201 
1 OS00201 DL 
1 OS00201 D 
1 OS00301 R 
12SOO401 
12SOO501 
11 so01 01 

YFO12 

Pesticides & PCBs 

Xylenes (total) 
Styrene 

Acetone 

ND 

2 uglL 
1 uglL 

7 ugiKg 

All samples in SDG WFllB 

31 R00201 

31 so0801 
31 so1 201 

Acetone 4 uglKg 31 so0401 
31 so0501 
31500501 D 
31 SO1201 R 

NFO13 

Semivolatiles 
Pesticides & PCBs 

Xylenes (total) 
Styrene 

ND 
ND 

2 uglL 
1 ugiL 

All samples in SDG WF12 
All samples in SDG WF12 

16T00101 
16R00101 
24TOOlOl 
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Table VIII 
Summary of Methdd Blank contamination 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Compound 

MO13 Bis(2-ethylhexyl)phthalate 

Concentration 

34 uglKg 

Associated Samples 
- 

16SOOlOl 
16SOO501 
16s00401 
16SOo901 

Bis(Z?-ethylhexyl)phthalate 46 uglKg 16SOo901 R 
16SOO201 

Bis(2ethylhexyl)phthalate 76 uglKg 16SOO301 
16s00601 
16SOO601 
16SOO601 DL 
16SO1201 
16SO1301 
BKSOO301 
16SOlOOl 

WF014 

WFO15 

Pesticides & PCBs 

Toluene 

Bis(2-ethylhexyi)phthalate 

Pesticides & PCBs 

Volatiles 

Pesticides & PCBs 

Bis(2-ethylhexyl)phthalate 

ND 

1 ug/Kg 

30 uglKg 

ND 

ND 

ND 

1 w/L 

All samples in SDG WF13 

31 BOO301 

31 BOO501 

All samples in SDG WF14 
- 

All samples in SDG WF15 

All samples in SDG WF15 

C0R00101 
COFOOl 01 

- 
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Table IX 
Summary of Field Blank Contamination 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

DG 

IF006 

IF006 

rlF006 

VF006 

VFOO7 

MFOO7 

NF007 

Parameter 

Client ID: 01T00101 
Laboratory ID: GE864001 
Collection Date: 1215195 
Type: Trip Blank 

Acetone 

Client ID: 02T00101 
Laboratory ID: GE876001 
Collection Date: 1216195 
Type: Trip Blank 

Acetone 

Client ID: OlROOlOl 
Laboratory ID: G8876012 
Collection Date: 12/6/95 
Type: Rinsate 

Acetone 

Di-n-butylphthalate 
Bis(2-ethyhexyl)phthalate 

Pesticides & PCBs 

Client ID: 01 Fool 01 
Laboratory ID: G8776013 
Collection Date: 12i6l95 
Type: Source Blank 

Acetone 

P-Butanone 
Di-n-butylphthalate 

Pesticides & PCBs 

Client ID: lOTOOl 
Laboratory ID: G8869001 
Collection Date: 12/7/95 
Type: Trip Blank 

Acetone 

Client ID: 13TOOlOl 
Laboratory ID: 08895001 
Collection Date: 12/8/95 
Type: Trip Blank 

Acetone 

Client ID: 1 OR001 01 
Laboratory ID: GS889009 
Collection Date: 12PI95 
Type: Rinsate 

Volatiles 

Di-n-butylphthalate 

Pesticides & PCBs 

Concentration I Qualifier 

9 ug/L None 

7 uglL None 

11 uglL None 

8 w/L None 
2 uglL None 

ND None 

12 uglL None 

2 uglL None 
15 uglL None 

ND None 

8 uglL None 

4 uglL None 

ND None 

15 ugtL 1ou ug/L’ 

ND None 

/--N 

..sa 

/II 
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Table IX ^ 
Summary of Field Blank Contamination 

DC 

IF008 

llFOO6 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

” . ” a* _L ..-x L_ _, 1, _, .” 
Organic Compounds 

Parameter Concentration I Qualifier 
_^ 

Client ID: 15TOOlOl 
Laboratory ID: GE91 3001 
Collection Date: 12t9/95 
Type: Trip Blank 

Acetone 8 uglL None 
E 

Client ID: 15R00101 
Laboratory ID: G6913020 
Collection Date: 12/11/95 
Type: Rinsate 

Volatiles ND None 

Di-n-butylphthalate 3 uglL 1ou uglL’ 

Pesticides & PCBs ND None 
- 

VFOO9 

YFOO9 

VFOlO 

YFOlO 

NFOlO 

Client ID: 15TO0201 
Laboratory ID: G8914001 
Collection Date: 12111195 
Trip Blank: Trip Blank 

Acetone 19 ug/L None 
- 

Client ID: lSR00201 
Laboratory ID: G6914012 
Collection Date: 12/l 1195 
Type: Rinsate 

Acetone 12 uglL None 

Di-n-butylphthalate 4 ug/L 1ou uglL’ 

Pesticides & PCBs ND None 
- I.‘. /, ..,, 

Client ID: 31TOOlOl 
Laboratory ID: GE924005 
Collection Date: 12112195 
Type: Trip Blank 

Acetone - 10 ug/L None 
- ” , 

Client ID: 31T00201 
Laboratory ID: G9936001 
Collection Date: 12/13/95 
Type: Trip Blank 

Acetone 12 ug/L None 
- 

Client ID: 31ROOlOl 
Laboratory ID: GE924006 
Collection Date: 12/12/965 
Type: Rinsate 

Volatiles ND None 

Di-n-butylphthalate 7 uglL 1ou uglL’ 

Pesticides & PCBs ND None 



Table IX 
Summary of Field Blank Contamination 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

‘DO 

VFllB 

VFllB 

VFllB 

YFOlP 

VFO13 

llFO13 

NF013 

.Parameter I Concentration I Qualifier 

Client ID: 12R00101 
Laboratory ID: RA847012 
Collection Date: 1 /S/96 
Type: Rinsate 

Volatiles ND None 

Di-n-butylphthalate 4 q/L None 

Pesticides &PCBs ND None 

Client ID: 12TOOlOl 
Laboratory ID: RA847001 
Collection Date: l/5/96 
Type: Trip Blank 

Volatiles ND None 

Client ID: 1 lTOOlO1 
Laboratory ID: RAW701 3 
Collection Date: 1 l6P6 
Type: Trip Blank 

Volatiles ND None 

Client ID: 31 R00201 
Laboratory ID: RA855021 
Collection Date: 1 I8196 
Type: Rinsate 

Volatiles ND None 

Semivolatiles ND None 

Pesticides & PCBs ND None 

Client ID: 16T00101 
Laboratory ID: RA856016 
Collection Date: 1 /g/96 
Type: Trip Blank 

Volatiles - ND None 

Client ID: 24TOOlOl 
Laboratory ID: RAE71 001 
Collection Date: 1 I1 O/96 
Type: Trip Blank 

Volatiles ND None 

Client ID: l6ROOlOl 
Laboratory ID: RA856017 
Collection Date: 1 I9196 
Type: Rinsate 

Volatiles ND None 

Di-n-butylphthalate 5 uglL 1ou ug/L’ 

Pesticides & PCBs ND None 

i----x 

f---m 
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Table IX 
Summary of Field Blank Contamination 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 
- 

IDG Parameter I Concentration Qualifier 
- 

YF014 Client ID: BKTOOl 01 
Laboratory ID: RA870002 
Collection Date: l/10/98 
Type: Trip Blank 

Volatiles ND None 

NF014 Client ID: 31T00201 
Laboratory ID: RA870016 
Collection Date: l/11/96 
Type: Trip Blank 

Volatiles ND None 
- 

NF014 Client ID: BKROOlOl 
Laboratory ID: RA870001 
Collection Date: l/l O/96 
Type: Rinsate 

Volatiles ND None 

Di-n-butylphthalate 5 uglL 1ou ug/L’ 

Pesticides & PCBs ND None 

rNFO15 Client ID: COT001 01 
Laboratory ID: RA906003 
Collection Date: 1118/96 
Type: Trip Blank 

Volatiles ND None 
- 

WF015 Client ID: COROOl 01 
Laboratory ID: RA908001 
Collection Date: l/18/96 
Type: Rinsate 

Volatiles ND None 

Di-n-butylphthalate 5 ug/L 1ou ug/L.’ 

Pesticides & PCBs ND None 

WFOl5 Client ID: COFOOl 01 
Laboratory ID: RA908002 
Collection Date: l/18198 
Type: Source Blank 

Volatiles ND None 

Di-n-butytphthalate 7 q/L None 

Pesticides & PCBs ND None 

‘= sample result was modified based on an associated method 
blank concentration. 

Note: see detailed data validation report for the discrete qualifiers. 
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Table X , 
- Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike and Laboratory Duplicate Samples 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

inorganic Analjhs 

Criferla % Recoiiqi 

SDG Client ID Analyte % Recovery RPD MS t&D iii@ Quellfler 

WFOO6 02SOO401 Calcium +2205 mg/Kg - 9780 mg/Kg J 
Nickel, +17.6 mg/Kg - 40.8 mg/Kg J 
Antimony 75-l 25 73.8 J 
Manganese 75-l 25 73.8 J 

Cyanide None 
TRPH None 

WFO07 10s00101 Antimony 75-l 25 65.6 J 
Barium 75-l 25 k88.10 mg/Kg 171.0 1221 mg/Kg J 
Manganese 75-125 56.6 mg/Kg 130.0 34.30 mg/Kg J 
Lead 75-l 25 128.7 J 
Selenium 75-125 56.1 J 

Cyanide None 
TRPH None 

WFOO8 15SO2001 Antimony 75-l 25 68.2 J 
Mercury 75-125 125.3 J 

Cyanide None 

WFOO9 15s00101 Antimony 75-l 25 53.5 J j 

WFOIO 31s01501 Antimony 75-125 73.8 None 

Cyanide None 

WFllA 09w00101 All metals None 

Cyanide None 
TRPH None 

WFllB 10s00201 All metals None 

Cyanide None 
TRPH None 



Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike and Laboratory Duplicate Samples 
Surface Soil investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

SDG Client ID 

WF013 16S01001 

WFO14 BKS00201 

WF015 

Analyte 

All metals 

All TCLP metals 

Cyanide 

Aluminum 
Iron 
Lead 

Cyanide 

Aluminum 

Cyanide 

Lead 

Cyanide 

1: 
T 
I 
I 
I - 

Inorganic Analytes 

Criteria T- 
% Recovery 

75-l 25 

75-l 25 -46.5 

RPb 

535 
635 

135 

% Rer 

MS 

127 

: I 35.6 

Qualifier 

None 

None 

None 

J 
J 
J 

None 

J 

None 

J 

None 
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Table Xi 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Surface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

VFOO6 

NF006 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 

Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

Cyanide 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 

Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 

Cyanide 
TRPH 

Inorganic Analytes 

02SOO401 
G6664007 

1216/95 

9580 mg/Kg 
3.9 mglKg 

27.7 mg/Kg 
0.31 mg/Kg 

14900 mg/Kg 
13.6 mg/Kg 
0.53 mg/Kg 
4.3 mg/Kg 

4010 mg/Kg 
10.9 mglKg 
926 mg/Kg 
188 mg/Kg 
0.03 mg/Kg 
3.9 mg/Kg 
377 mg/Kg 
104 mg/Kg 
12.9 mg/Kg 
13.1 mg/Kg 

0.15 mg/Kg 

09s00301 
G6676010 

1216196 

25200 mg/Kg 
8.5 mglKg 
8.9 mg/Kg 

0.12 mg/Kg 
176 mg/Kg 
21.7 mg/Kg 
0.52 mg/Kg 
6.8 mglKg 

17800 mglKg 
11.2 mg/Kg 
143 mg/Kg 
28.2 mg/Kg 
0.01 mg/Kg 

ND 
ND 

0.33 mg/Kg 
8.4 mg/Kg 

43.5 mg/Kg 
6.3 mg/Kg 

ND 
ND 

02S00401D 
G6664006 

12/5/96 

7560 mglKg 
4.0 mglKg 
15.9 mg/Kg 
0.13 mg/Kg 
9900 mglKg 
14.0 mg/Kg 

ND 
3.8 mg/Kg 

3880 mg/Kg 
11.6 mg/Kg 
403 mg/Kg 
164 mg/Kg 
0.05 mglKg 
3.8 mg/Kg 
142 mglKg 
70.2 mg/Kg 
11.7 mg/Kg 
12.5 mg/Kg 

ND 

09SOO301 D 
66676011 

1216196 

33100 mg/Kg 
7.1 mg/Kg 

21.7 mg/Kg 
0.22 mg/Kg 
384 mg/Kg 
29.5 mg/Kg 
0.55 mglKg 
9.0 mg/Kg 

26500 mg/Kg 
6.6 mg/Kg 
227 mg/Kg 
52.9 mg/Kg 
0.01 mg/Kg 
6.1 mglKg 
212 mg/Kg 

ND 
10.4 mg/Kg 
65.1 mg/Kg 
14.4 mg/Kg 

ND 
ND 

RPD 

23 
3 

54 
81 
40 
3 

Not calculable 
12 
3 
6 

79 
14 
50 
1 

91 
38 
10 
5 

Not calculable 

27 
18 
83 
59 
74 
30 
6 

28 
40 
52 
45 
61 
0 

Not calculable 
Not calculable 
Not calculable 

21 
40 
78 
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Table Xi 
._.I.. .., _. .__ _.- 

Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 
Surface Soil investigation, Phase IIB 

NAS Whiting Field, Milton Florida 
,. i 

SDG Inorganic Analytes RPD 
- 

VFOO7 Client ID 10s00101 lOSOOlOlD 
Laboratory ID G8689002 08889003 
Collection Date 12/7/95 12/7/s 

Aluminum 8760 mg/Kg 8920 mg/Kg 2 
Arsenic 2.5 mg/Kg 2.6 mg/Kg 4 
Barium 361 mg/Kg 1320 mg/Kg 114 
Beryllium 0.13 mg/Kg 0.13 mg/Kg 0 
Cadmium 0.91 mg/Kg ND Not calculable 
Calcium 23200 mg/Kg 17800 mg/Kg 26 
Chromium 18.2 mg/Kg 16.8 mg/Kg 8 
Cobalt 0.83 mg/Kg 2.0 mg/Kg 82 
Copper 7.9 mg/Kg 7.9 mg/Kg 0 
Iron 6520 mg/Kg 6780 mg/Kg 4 
Lead 38.0 mg/Kg 33.1 mg/Kg 14 
Magnesium 5910 mg/Kg 5600 mg/Kg 5 
Manganese 56.6 mg/Kg 66.0 mg/Kg 15 
Mercury 0.07 mg/Kg 0.07 mg/Kg 0 
Nickel 6.8 mg/Kg 3.0 mg/Kg 77 
Potassium 219 mg/Kg ND Not calculable 
Sodium 35.6 mg/Kg 46.2 mg/Kg 26 
Vanadium 18.9 mg/Kg 18.7 mg/Kg 1 
Zinc 37.7 mg/Kg 34.1 mg/Kg 5 

Cyanide 0.10 mg/Kg 0.20 mg/Kg 67 
TRPH 240 mg/Kg 180 mg/Kg 29 

VFO07 Client ID 14s00101 14SOolOiD 
Laboratory ID G6695007 G6895006 
Collection Date 12/8/96 12/8/95 

Aluminum 11800 mg/Kg 11500 mg/Kg 1 
Arsenic 1.5 mg/Kg 1.9 mg/Kg 23 
Barium 23.3 mg/Kg 26.6 mg/Kg 13 
Beryllium 0.15 mg/Kg 0.16 mg/Kg 6 
Calcium 120 mg/Kg 183 mg/Kg 6 
Chromium 7.8 mg/Kg 7.8 mg/Kg 0 
Cobalt 1.8 mg/Kg 1.6 mg/Kg 12 
Copper 3.8 mg/Kg 4.3 mg/Kg 12 
Iron 6310 mg/Kg 6630 mg/Kg 5 
Lead 7.7 mg/Kg 11.9 mg/Kg 42 
Magnesium 177 mg/Kg 162 mg/Kg 9 
Manganese 521 mg/Kg 597 mg/Kg 14 
Mercury - 0.04 mg/Kg 0.04 mg/Kg 0 
Nickel 4.1 mg/Kg 4.6 mg/Kg 12 
Potassium 144 mg/Kg ND Not calculable 
Sodium 18.4 mg/Kg 14.0 mg/Kg 16 
Vanadium 16.8 mg/Kg 17.4 mg/Kg 6 
Zinc 6.0 mg/Kg 6.6 mg/Kg 10 

Cyanide 0.07 mg/Kg ND Not calculable 
- 
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Table Xi 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Surface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

UFO06 

NF008 

Client ID 
Laboratory ID 
Collection Date 

tluminum 
r\rsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Selenium 
Vanadium 
Zinc 

Cyanide 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Selenium 
Vanadium 
Zinc 

Cyanide _ 

lnoraanic Analvtes 

16SO2001 
G8913002 

12P195 

4630 mg/Kg 
1.2 mg/Kg 
5.6 mg/Kg 

0.13 mg/Kg 
22.2 mg/Kg 
3.0 mg/Kg 
1.9 mg/Kg 

2500 mg/Kg 
5.9 mg/Kg 

85.0 mg/Kg 
75.2 mg/Kg 
0.02 mg/Kg 
2.4 mg/Kg 

0.26 mg/Kg 
5.7 mg/Kg 
3.0 mg/Kg 

ND 

15501701 
G8913013 
12/10/9s 

13700 mg/Kg 
3.7 mg/Kg 
4.4 mg/Kg 

0.11 mg/Kg 
23.7 mg/Kg 
14.8 mg/Kg 
2.6 mg/Kg 

11900 mg/Kg 
4.7 mg/Kg 

51.2 mg/Kg 
10.8 mg/Kg 

ND 
ND 

35.9 mg/Kg 
1.5 mg/Kg 

ND 

16SO2001 D 
08913003 

12/9/95 

5470 mg/Kg 17 
1.1 mg/Kg 9 
6.6 mg/Kg 16 

0.13 mglKg 0 
25.2 mg/Kg 13 
3.7 mglKg 21 
2.4 mg/Kg 23 

2950 mg/Kg 17 
5.9 mg/Kg 0 
107 mg/Kg 23 
87.1 mg/Kg 15 
0.02 mg/Kg 0 
9.1 mg/Kg 117 

ND Not calculable 
7.1 mg/Kg 22 
4.1 mg/Kg 31 

ND 

15S01701D 
68913014 
12/l o/95 

9290 mg/Kg 38 
4.3 mg/Kg 15 
3.8 mg/Kg 15 

0.11 mglKg 0 
20.4 mg/Kg 15 
14.0 mg/Kg 6 
2.5 mg/Kg 4 

10400 mg/Kg 13 
4.1 mgJKg 14 

41.8 mg/Kg 20 
6.8 mgfKg 45 
3.0 mglKg Not calculable 

0.25 mg/Kg Not calculable 
31.8 mg/Kg 12 
1.1 mg/Kg 31 

ND 

RPD 
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Table XI 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Surface Soil Investigation, Phase 118 
NAS Whiting Field, Milton Florida 

SDG 

VFD09 

YFOlO 

iNFllA 

Xent ID 
.aboratory ID 
>ollection Date 

Uuminum 
trsenic 
3arium 
3eryllium 
zalcium 
zhromium 
;opper 
ron 
sad 
tiagnesium 
Uanganese 
\nercury 
Nickel 
‘otassium 
llanadium 
Zinc 

zyanide 

Yient ID 
Laboratory ID 
Collection Date 

Uuminum 
trsenic 
Barium 
Beryllium 
Salcium 
zhromium 
zobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Vanadium 
Zinc 

Cyanide 

Client ID 
Laboratory ID 
Collectlon Date 

Aluminum 
Arsenic 
Barium 
Calcium 
Iron 
Magnesium 
Manganese 
Potassium 
Sodium 
Zinc 

Cyanide 
TRPH 

Inorganic Analytes 

15s00101 
G8914002 
12illf95 

9280 mg/Kg 
2.0 mgfKg 
6.6 mgfKg 

0.12 mgfKg 
21.6 mgfKg 
8.4 mgfKg 
3.4 mgfKg 

5120 mg/Kg 
4.7 mgfKg 
109 mg/Kg 
36.4 mgfKg 
0.02 mgfKg 
5.0 mg/Kg 
169 mgfKg 
13.3 mgfKg 
4.1 mgfKg 

ND 

31s01501 
GE938002 
12flw95 

9620 mglKg 
1.4 mgfKg 

14.6 mgfKg 
0.17 mgfKg 
112 mgfKg 
6.7 mg/Kg 

0.80 mg/Kg 
5.5 mgfKg 

4730 mglKg 
5.3 mgfKg 
154 mg/Kg 
183 mgfKg 
0.01 mgfKg 
3.9 mgfKg 

ND 
12.8 mglKg 
6.8 mgfKg 

ND 

09w00101 
RA903001 

1 f5f96 

123 mg/L 
0.60 mglL 
1.1 mg/L 
760 mgfL 
118 mg/L 
234 mg/L 
12.2 mgfL 
313 mg/L 
904 mgfL 
5.4 mg/L 

ND 
ND 

l- 
15SOOlOlD 
GE91 4003 
12fllf95 

10800 mg/Kg 15 
1 .Q mgtKg 5 
7.8 mgfKg 17 
0.13 mgfKg 8 
23.9 mglKg 10 
8.0 mg/Kg 5 
3.9 mgfKg 14 

5700 mg/Kg 11 
3.6 mgfKg 26 
132 mgfKg 19 
39.9 mglKg 9 
0.02 mgfKg 0 
2.4 mglKg 70 

ND Not calculable 
15.1 mg/Kg 13 
5.0 mg/Kg 22 

ND 

31SOlSOlD 
GE938003 
12/13f95 

8270 mgfKg 15 
1 .Q mgfKg 30 

12.2 mglKg 18 
0.15 mgfKg 13 
103 mglKg 8 
6.0 mgfKg 11 
1.2 mglKg 40 
4.2 mgfKg 27 

4380 mg/Kg 8 
5.4 mgfKg 2 
114 mg/Kg 30 
172 mgfKg 6 
0.01 mgfKg 0 
3.4 mg/Kg 13 
197 mglKg Not calculable 
11.3 mgfKg 12 
5.0 mglKg 30 

ND 

09WOOlOl D 
RA903002 

If5196 

129 mglL 5 
ND Not calculable 

1.3 mgfl 17 
726 mgfL 5 
105 mgfL 12 
236 mglL 1 
12.0 mg/L 2 
298 mg/L 2 
893 mgfL 1 
3.8 mg/L 34 

ND 
ND 

RPD 
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Table Xl 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

VFllB 

NF012 

WF012 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

Cyanide 
TRPH 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium _ 
Sodium 
Vanadium 
Zinc 

Barium, TCLP 
Chromium, TCLP 
Selenium, TCLP 

Cyanide 

Client ID 
Laboratory ID 
Collectlon Date 

Lead 

Inorganic Analytes 

10s00201 
RA847002 

1 A/s6 

8960 mg/Kg 
3.6 mg/Kg 
9.2 mg/Kg 

0.10 mgfKg 
1.4 mg/Kg 

1320 mg/Kg 
i 6.0 mg/Kg 
0.79 mg/Kg 
10.8 mg/Kg 
9660 mg/Kg 
32.5 mgfKg 
200 mgfKg 
39.3 mg/Kg 
2.0 mgfKg 

69.4 mglKg 
181 mgfKg 
24.5 mg/Kg 
50.0 mgfKg 

0.20 mgfKg 
105 mg/Kg 

31 so0501 
RAE5501 1 

1 F/96 

4500 mgfKg 
1.3 mg/Kg 
6.6 mg/Kg 
143 mg/Kg 
2.8 mg/Kg 

ND 
2.2 mg/Kg 

2470 mgfKg 
3.2 mg/Kg 

80.1 mg/Kg 
87.0 mgfKg 
1 .Q mgfKg 

81 .Q mgfKg 
0.18 mg/Kg 
192 mgfKg 
5.9 mg/Kg 
3.9 mg/Kg 

0.393 mg/L 
0.0017U mg/L 
0.0217U mgfL 

0.09 mg/Kg 

11 SO0601 
RAE55001 

lf7P6 

19.3 mgfKg 

1 OS00201 D 
RA647003 

l/5/96 

5890 mg/Kg 
2.4 mgfKg 
8.1 mg/Kg 

0.06 mgfKg 
1.3 mgfKg 
779 mgfKg 
12.2 mg/Kg 
0.82 mg/Kg 
11.5 mg/Kg 
8650 mg/Kg 
29.0 mg/Kg 
100 mg/Kg 
36.4 mgfKg 

ND 
ND 

192 mgfKg 
20.8 mgfKg 
42.9 mgfKg 

0.13 mg/Kg 
66.1 mgfKg 

31500501 D 
RA855012 

l/7/96 

6050 mgfKg 
1.2 mg/Kg 
8.6 mgfKg 
146 mgfKg 
3.8 mgfKg 
1.2 mgfKg 
3.0 mg/Kg 

2840 mg/Kg 
2.9 mg/Kg 
138 mgfKg 
95.3 mg/Kg 
2.2 mg/Kg 
115 mg/Kg 

ND 
175 mgfKg 
7.2 mg/Kg 
5.2 mg/Kg 

0.574 mg/L 
0.0018 mg/L 
0.2351 mg/L 

ND 

11 SO0601 D 
RAE55002 

1 V7P6 

25.0 mg/Kg 

RPD 

41 
40 
13 
50 
7 

51 
27 
4 
6 

11 
11 
66 
8 

Not calculable 
Not calculable 

6 
16 
15 

42 
46 

29 
8 

26 
2 

30 
Not calculable 

31 
14 
10 
53 
9 
15 
34 

Not calculable 
9 

20 
28 

37 
Not calculable 
Not calculable 

Not calculable 

26 1 fc-+ 

n 
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Y?== 
Table Xl 

Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 
Surface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

SDG 

NF013 

NF013 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 

Cyanide 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Potassium 
Selenium 
Silver - 
Sodium 
Vanadium 
Zinc 

Cyanide 

Inorganic Analytes 

16SOOlOl 
RA888001 

116196 

4250 mgfKg 
0.94 mgfKg 
13.2 mg/Kg 
0.09 mgfKg 
0.28 mgfKg 
210 mgfKg 
4.0 mgfKg 
4.8 mgfKg 

2340 mgfKg 
7.8 mg/Kg 
103 mg/Kg 
185 mg/Kg 

ND 
99.6 mg/Kg 
0.19 mgfKg 
129 mgfKg 
6.8 mg/Kg 
6.4 mgfKg 

0.12 mgfKg 

16SOlOOl 
RAE56014 

lfQP6 

2000 mg/Kg 
0.76 mgfKg 
4.9 mg/Kg 

ND 
101 mgfKg 
3.9 mglKg 
10.2 mg/Kg 
1470 mg/Kg 
13.5 mgfKg 
38.5 mg/Kg 
5.8 mglKg 

0.20 mg/Kg 
ND 

0.13 mg/Kg 
4.1 mglKg 
139 mg/Kg 
3.4 mg/Kg 
4.1 mg/Kg 

0.10 mg/Kg 

l8SOOlOlD 
RAE5601 8 

l/8/96 

5480 mg/Kg 
1.2 mg/Kg 

13.6 mgfKg 
ND 

0.30 mgfKg 
173 mg/Kg 
5.8 mg/Kg 
3.0 mg/Kg 

2910 mgfKg 
7.5 mgfKg 
150 mg/Kg 
151 mg/Kg 
1 .Q mg/Kg 
141 mg/Kg 

ND 
108 mg/Kg 
8.8 mgfKg 
6.9 mgfKg 

0.12 mgfKg 

16S01001D 
RA656015 

1 PP6 

1780 mgfKg 
0.64 mg/Kg 
4.0 mg/Kg 

0.23 mg/Kg 
99.8 mg/Kg 
3.3 mgfKg 
8.6 mgfKg 

1310 mg/Kg 
12.4 mg/Kg 
29.9 mg/Kg 
4.9 mg/Kg 

0.17 mg/Kg 
77.6 mg/Kg 

ND 
3.6 mg/Kg 
118 mg/Kg 
3.2 mg/Kg 
3.4 mg/Kg 

0.17 mg/Kg 

RPD 
- 

25 
24 
3 

Not calculable 
7 
19 
37 
46 
22 
4 

37 
20 

Not calculable 
34 

Not calculable 
18 
23 
8 

0 

12 
17 
20 

Not calculatble 
1 

16 
17 
12 
9 

25 
13 
16 

Not calculable 
Not calculable 

13 
16 
6 
19 

52 
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Table Xl 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

YF014 

VF014 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

Cyanide 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

Inorganic Analytes 

BKS00201 
RAE70008 

l/l 0196 

6640 mg/Kg 
1.6 mgfKg 

11.4 mg/Kg 
0.05 mg/Kg 
0.21 mgJKg 
132 mg/Kg 
3.4 mgJKg 
1 .O mgfKg 
3.4 mgfKg 

3340 mg/Kg 
5.9 mgJKg 
124 mgfKg 
249 mg/Kg 
0.04 mg/Kg 
2.6 mgJKg 

96.8 mgfKg 
0.16 mgJKg 
184 mgfKg 
0.16 mgJKg 
8.1 mg/Kg 
5.6 mg/Kg 

0.11 mgfKg 

31 BOO201 
RAE7001 4 

l/11/96 

4360 mg/Kg 
1 .O mgJKg 
4.7 mgJKg 

0.05 mgJKg 
0.21 mg/Kg 
107 mgJKg 
2.6 mgJKg 

0.76 mgfKg 
8.5 mgJKg 

2960 mg/Kg 
2.9 mg/Kg 

81.1 mgfKg 
8.0 mgfKg 

0.04 mgfKg 
1.8 mg/Kg 

88.8 mg/Kg 
175 mgfKg 
6.0 mg/Kg 
7.1 mg/Kg 

BKS00201 D 
RAE70009 

lflOP6 

4230 mg/Kg 
0.99 mg/Kg 
8.9 mg/Kg 

ND 
ND 

215 mg/Kg 
2.0 mg/Kg 

ND 
2.3 mg/Kg 

2220 mgfKg 
5.1 mgJKg 

72.5 mgfKg 
217 mg/Kg 
0.05 mgJKg 

ND 
65.8 mg/Kg 
0.14 mgJKg 
346 mgJKg 

ND 
5.0 mgJKg 
3.2 mgJKg 

ND 

31 BOO201 D 
RAE7001 5 

l/11/96 

4050 mgfKg 
1.2 mgfKg 
4.3 mgJKg 

ND 
0.34 mg/Kg 
121 mgfKg 
2.1 mgfKg 

ND 
8.4 mgfKg 

2750 mg/Kg 
2.9 mgfKg 

72.0 mgJKg 
7.5 mgfKg 

0.04 mgfKg 
1.6 mg/Kg 
114 mgfKg 
183 mg/Kg 
5.3 mgfKg 
6.4 mg/Kg 

RPD 

44 
47 
34 

Not calculable 
Not calculable 

48 
52 

Not calculable 
39 
40 
15 
52 
14 
1 

Not calculable 
38 
13 
81 

Not calculable 
47 
55 

Not calculable 

7 
18 
9 

Not calculable 
47 
12 
21 

Not calculable 
1 
7 
0 
12 
7 
0 

12 
25 
5 
12 
10 
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Table XI 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

WF015 Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Sodium 
Vanadium 
Zinc 

Cyanide 

Inorganic Analytes 1 RPD 

c0s00101 COSOOl 01 D 
RA908004 RA908005 

l/18/36 l/18/95 

1770 mgfKg 1620 mg/Kg 9 
0.57 mg/Kg 0.29 mgfKg 65 
17.3 mgfKg 11.6 mg/Kg 39 
0.07 mg/Kg 0.10 mgfKg 35 
521 mgJKg 200 mgfKg 89 
2.0 mgfKg 1.5 mgfKg 29 
5.1 mgJKg 5.0 mgJKg 2 
906 mg/Kg 919 mg/Kg 1.4 
19.4 mgfKg 8.9 mg/Kg 74 
142 mgJKg 51.4 mgJKg 94 
4.9 mgJKg 5.6 mg/Kg 13 
120 mg/Kg 95.6 mgfKg 23 
2.6 mg/Kg 2.8 mg/Kg 7 
11.5 mg/Kg 3.3 mg/Kg 111 

0.12 mgfKg 0.20 mgfKg 50 
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Table XII 
Summary of Analytes Exceeding Instrument Calibration 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

lnorganic A&j&s -* -- 

SDG : ‘Date Analyte Criteria 

Initial Calibration Continuing 
r Calibration %Ft 

UFO06 All All metals 
All Cyanide 
All TRPH 

VFO07 All All metals 
All Cyanide 
All TRPH 

VFOOE All All metals 
All Cyanide 

VFOOQ All All metals 
All Cyanide 

VFOlO All All metals 
All Cyanide 

VFllA All All metals 
All Cyanide 
All TRPH 

VFllB All All metals 
All Cyanide 
All TRPH 

VF012 All All metals 
All All TCLP metals 
All Cyanide 

VFO13 All All metals 
All Cyanide 

YFO14 All All metals 
All Cyanide 

YFol5 All All metals 
All Cyanide 

dotes: r = correlation coefficient for initial calibrations 

%R = percent recovery for continuing calibrations 

Qualltier 

None 
None 
None 

None 
None 
None 

None 
None 

None 
None 

None 
None 

None 
None 
None 

None 
None 
None 

None 
None 
None 

None 
None 

None 
None 

None 
None 

J= the analyte was positively identified; the associated numerical value is the approximate concentration of the 
analyte in the sample because QC criteria were not met (validation “J”). 

UJ = the analyte was not detected above the reported sample IDL However, the reported sample is approximate 
the analyte concentration may not reliably be presumed to be less than the IDL value. 

R= the sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet 
quality control criteria. The presence or absence of the analyte cannot be verified. 

.- \ 
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Table XIII ’ 
Summary of Method Blank Contamination 

Surface Soil Investigation, Phase II8 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 

VFOO6 Aluminum 
Calcium 

Copper 
Iron 
Magnesium 
Selenium 
Sodium 
Zinc 

Aluminum 
Cobalt 
Iron 
Magnesium 

Copper 
Iron 
Magnesium 
Mercury 
Selenium 
Sodium 

-5.056 mg/Kg 
-5.002 mg/Kg 
0.402 mglKg 
-1.408 mg/Kg 
-5.504 mg/Kg 
0.660 mg/Kg 
2.840 mg/Kg 
0.344 mglKg 

-7.772 mglKg 
-0.518 mg/Kg 
-1.702 mg/Kg 
-5.232 mg/Kg 

2.690 ug/L 
-5.220 ug/L 

-37.720 uglL 
-0.029 ug/L 
2.300 uglL 

51 .&IO uglL 

All soil samples in SDG WFO06 

All soil samples in SDG WFO06 

All water samples in SDG WFO06 

Cyanide 
TRPH 

ND 
ND 

All samples in SDG WFO06 
All samples in SDG WFOO6 

NF007 Barium 
Calcium 
Iron 
Sodium 

0.174 mg/Kg 
6.280 mglKg 
1.776 mg/Kg 
6.856 mglKg 

All soil samples in SDG WFO07 

Aluminum 
Beryllium 
Calcium 
Cobalt 
Copper 
Iron 
Nickel 
Sodium 
Zinc 

Cyanide 
TRPH 

47.800 uglL 
0.250 ug/L 

38.580 uglL 
-2.750 ug/L 
6.560 ug/L 
15.910 uglL 
12.410 ug/L 

-320.390 uglL 
2.210 ug/L 

ND 
ND 

All water samples in SDG WFO07 

All samples in SDG WFO07 
All samples in SDG WFO07 

NF008 Aluminum 
Beryllium 
Copper 
Iron 
Sodium 

10.014 mglKg 
0.068 mg/Kg 
0.454 mg/Kg 
3.440 mg/Kg 

-72.604 mglKg 

All soil samples in SDG WFOOB 

Aluminum 
Beryllium 
Cobalt 
Copper 
Iron 
Nickel 
Sodium 
Thallium 

5.768 mg/Kg 
0.060 mglKg 
-0.428 mglKg 
0.728 mglKg 
1 ,164 mg/Kg 
2.284 mg/Kg 

-74.230 mg/Kg 
-0.470 mg/Kg 

All soil samples in SDG WFO08 

A-51 



Table XIII 
Summary of Method Blank Contamination 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

.“.W 11-..., ,_., I.,, 

_ _...,. 

SDG I 

iFOO8 

YFOO9 

NFOlO 

Analyte Concentration 

Uuminum 
Lryllium 
Calcium 
Cobalt 
:opper 
ron 
\lickel 
Sodium 
Zinc 

47.800 uglL 
0.250 ug/L 

38.500 ug/L 
-2.750 uglL 
6.560 ug/L 
15.910 uglL 
12.410 uglL 

-320.390 uglL 
2.210 uglL 

Cyanide ND 

Uuminum 
Beryllium 
Copper 
Iron 
Sodium 

10.014 mg/Kg 
0.068 mglKg 
0.454 mgJKg 
3.440 mg/Kg 

-72.604 mg/Kg 

Aluminum 
Beryllium 
Cobalt 
Copper 
Iron 
Nickel 
Sodium 
Thallium 

5.760 mg/Kg 
0.060 mg/Kg 
-0.428 mglKg 
0.720 mglKg 
1.184 mglKg 
2.204 mglKg 

-74.230 mg/Kg 
-0.470 mg/Kg 

Aluminum 
Beryllium 
Calcium 
Cobalt 
Copper 
Iron 
Nickel 
Sodium 
Zinc 

47.000 uglL 
0.250 ug/L 

30.500 uglL 
-2.750 ug/L 
6.560 uglL 
15.910 ugfL 
12.410 uglL 

-320.390 uglL 
2.210 ug/L 

Cyanide ND 

Aluminum 
Beryllium 
Copper 
Iron - 
Mercury 
Sodium 

6.602 mg/Kg 
0.066 mg/Kg 
0.402 mglKg 
1.020 mglKg 
-0.008 mglKg 

-74.902 mg/Kg 

Aluminum 
Beryllium 
Calcium 
Cobalt 
Copper 
Iron 
Nickel 
Sodium 
Zinc 

47.800 ugtL 
0.250 uglL 

30.580 uglL 
-2.750 ug/L 
6.560 ug/L 

15,910 ug/L 
12.410 uglL 

-320.390 ug/L 
2.210 uglL 

Cyanide ND 

Associeted Samples 

ill water samples in SDG WFOOB 

III samples in SDG WFOOB 

alI soil samples in SDG WFOO9 

411 soil samples in SDG WFO09 

All water samples in SDG WFOO9 

All samoles in SDG WFOO9 

All soil samples in SDG WFOlO 

All water samples in SDG WFOlO 

All samples in SDG WFOlO 
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Table XIII 
Summary of Method Blank Contamination 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

tnorganic Anaiytes 

SDG Analyte Concentration I Associated Samples 

JFllA Iron 
Nickel 
Sodium 
Zinc 

Cyanide 
TRPH 

14.610 uglL 
11.200 ug/L 
22.040 uglL 
2.170 ug/L 

ND 
ND 

All samples in SDG WFl 1 A 

All samples in SDG WFllA 
All samples in SDG WFl 1A 

VFllB Iron 
Nickel 
Sodium 
Zinc 

Aluminum 
Calcium 
Iron 
Sodium 
Zinc 

Cyanide 
TRPH 

14.610 ugfL 
11.200 ugfL 
22.040 uglL 
2.170 uglL 

2.922 mg/Kg 
10.253 mgf Kg 
1.620 mglKg 

11.866 mg/Kg 
0.512 mg/Kg 

ND 
ND 

All water samples in SDG WFl 1 B 

All soil samples in SDG WFl 1 B 

All samples in SDG WFl 1 B 
All samples in SDG WFl 1 B 

- 

VF012 Iron 
Nickel 
Sodium 
Zinc 

Barium 
Calcium 
Iron 
Sodium 
Zinc 

Arsenic, TCLP 
Barium, TCLP 
Lead, TCLP 
Silver, TCLP 

14.610 ugf L 
11.200 uglL 
22.640 ugfL 
2.170 ug/L 

0.061 mgfKg 
6.408 mgfKg 
0.664 mg/Kg 
9.938 mgfKg 
0.321 mg/Kg 

-0.01539 mgfL 
0.00054 mglL 
-0.02157 mg/L 
-0.00215 mglL 

All water samples in SDG WF12 

All soil samples in SDG WF12 

All samples in SDG WF12 

NF013 Iron 
Nickel 
Sodium 
Zinc 

14.610 ugfL 
11.200 uglL 
22.640 uglL 
2.170 ugfL 

All water samples in SDG WF13 

Barium 
Calcium 
Iron 
Lead 
Magnesium 
Potassium 
Sodium 
Zinc 

0.062 mg/Kg 
9.329 mg/Kg 
0.799 mglKg 
0.120 mg/Kg 
4.111 mg/Kg 

56.814 mgfKg 
8.614 mglKg 
0.240 mglKg 

All soil samples in SDG WF13 

- 
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Table XIII 
Summary of Method Blank Contamination 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

inorganic Analytes 

SDG Analyte Concentration Associated Samples 

vFo14 Iron 
Nickel 
Sodium 
Zinc 

Cyanide 

Beryllium 
Calcium 
Iron 
Manganese 
Sodium 
Zinc 

14.610 ug/L 
11.200 ug/L 
22.640 ug/L 
2.170 ug/L 

2.034 ugfL 

-0.049 mg/Kg 
15.945 mg/Kg 
0.701 mglKg 
0.103 mgfKg 
14.766 mgfKg 
0.601 mg/Kg 

All water samples in SDG WF14 

All water samples in SDG WF14 

All soil samples in SDG WF14 

NFO15 Iron 
Sodium 
Thallium 
Zinc 
Cyanide 

Aluminum 
Barium 
Beryllium 
Calcium 
Iron 
Sodium 
Zinc 

4.210 uglL 
30.690 ugfL 
0.700 uglL 
1.400 ug/L 
2.034 ug/L 

2.553 mg/Kg 
0.093 mgfKg 
0.043 mg/Kg 
6.240 mg/Kg 
0.759 mg/Kg 
4.452 mgfKg 
0.365 mglKg 

All water samples in SDG WF15 

All soil samples in SDG WF15 

f--a 
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Table XIV 
Summary of Field, Blank Contamination .j ‘.:& .+p.~,‘ ii? :‘-. ~ ,_* 

Surface Soil Investlgatlon, Phtii;e IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

IDC ‘parameter I Concentration I Qualifier 
W 

YFOO8 

NF008 

NFO07 

WFOOI 

Client ID: 01 ROOl 01 
Laboratory ID: G8878012 
Collection Date: 1218195 
Type: Rinsate 

Calcium 178 uglL J 
Sodium 60.6 uglL UJ 
Zinc 2.9 ug/L J 

Cyanide ND None 
TRPH ND None 

Client ID: 01 FOOl 01 
Laboratory ID: G8778013 
Collection Date: 12/8P5 
Type: Source Blank 

Copper 3.3 uglL UJ 
Sodium 113 ug/L UJ 

Cyanide ND None 
TRPH ND None 

- 

Client ID: lOROOlOl 
Laboratory ID: 68889009 
Collection Date: 12/7/95 
Type: Rinsate 

Aluminum 52.3 ug/L UJ 
Barium 0.70 uglL J 
Beryllium 0.25 uglL UJ 
Calcium 23.0 ug/L UJ 
Copper 7.1 uglL UJ 
iron 67.3 uglL UJ 
Zinc 17.6 uglL J 

Cyanide ND None 
TRPH ND None 

- 

Client ID: 15ROOlOl 
Laboratory ID: G8913020 
Collection Date: 12lllP5 
Type: - Rinsate 

Aluminum 54.6 uglL UJ 
Barium 1 .o uglL J 
Beryllium 0.21 ug/L UJ 
Calcium 22.6 uglL UJ 
Copper 5.0 uglL UJ 
Iron 45.4 uglL UJ 
Zinc 1.5 ugll UJ 

Cyanide ND None 
- 
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Table XIV 
Summary of Field Blank Contamination 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

inorganic Analyies 

iDG ‘Parameter I Concentration I Qualifier 

UFO09 Client ID: 15R00201 
Laboratory ID: 68914012 
Collection Date: 12/11/95 
Type: Rinsate 

Aluminum 69.8 uglL UJ 
Barium 1 .o uglL J 
Beryllium 0.29 uglL UJ 
Calcium 56.5 uglL UJ 

Copper 6.5 ug/L UJ 
Iron 29.2 uglL UJ 
Nickel 46.7 ug/L U 
Zinc 2.7 uglL J 

Cyanide ND None 

NFOlO 

NFllB 

Client ID: 31ROOlOl 
Laboratory ID: G8924008 
Collection Date: 12/12f985 
Type: Rinsate 

Aluminum 56.5 ug/L UJ 
Barium 0.66 ug/L J 
Beryllium 0.42 uglL UJ 
Calcium 16.7 ug/L UJ 
Copper 5.2 uglL UJ 
Iron 35.6 uglL UJ 
Zinc 3.2 uglL UJ 

Client ID: 12ROOlOl 
Laboratory ID: RA847012 
Collection Date: l/5/98 
Type: Rinsate 

Barium 0.30 uglL J 
Calcium 42.3 ugfL J 
Iron 11.6 uglL UJ 
Sodium 24.6 uglL UJ 
Zinc 2.2 ug/L UJ 

NF012 

WFO13 

Cyanide ND None 
TRPH ND None 

Client ID: 31 R00201 
Laboratory ID: RA855021 
Collection Date: 1 I8198 
Type: Rinsate 

Copper 1.3 uglL UJ 
Iron 21.2 uglL UJ 
Sodium 40.3 ugfL UJ 
Zinc 3.0 uglL UJ 

Client ID: 18R00101 
Laboratory ID: RA858017 
Collection Date: l/9/96 
Type: Rinsate 

Iron 7.0 ug/L UJ 
Sodium 30.0 uglL UJ 
Zinc 3.4uglL UJ 
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Table XIV 
Summary of Field BjaqE Corpamination 

Surface Soil Ik&tigati6ti, Phasd IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

iDG 

HF014 

INFO15 

WF015 

Parameter Concentration I Qualifiel 

Client ID: BKROOlOl 
Laboratory ID: RA870001 
Collection Date: 1 I10198 
Type: Rinsate 

Caldium 42.3 uglL J 

Iron 7.6 ug/L UJ 
Sodium 31.9 uglL UJ 

Zinc 1.8 ug/L UJ 

Cyanide 2.0 ug/L UJ 

Client ID: COROOlOl 
Laboratory ID: RA908001 
Collection Date: l/18/96 
Type: Rinsate 

Iron 9.1 ug/L UJ 

Lead 0.60 uglL J 

Sodium 58.6 ug/L UJ 

Thallium 0.70 UglL UJ 

Zinc 2.2 uglL UJ 

Cyanide 2.0 uglL UJ 

Client ID: COFOOlOl 
Laboratory ID: RA908002 
Collection Date: l/18/98 
Type: Source Blank 

Iron 8.9 ugll UJ 

Sodium 55.0 ug/L UJ 

Zinc 2.0 uglL UJ 
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Table XV 
Sample Event PARCC Summary 

Surface Soil investigation, Phase IIB 
NAS Whiting Field: Milton, Florida 

~ii;ii.:;iii~i~~~~~~~~~~::~: 

:.::.:;.: :,.,.: ,.,:.. . . . . . . :.:: :“.q:.::::. 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable ’ 
Acceptable 

Acceptabte 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptabte 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

ilolatiles 
jemivobtiles 
~estiddes/PCBs 
Uetals 
Cyanide 
IRPH 

Au&table 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

llolatiies 
jemivolatiles 
‘esticides/PCBs 
Uetals 
3yanide 
rFtPH 

Jolatiles 
Semivolatiles 
‘esticideslPC8s 
Metals 
Cyanide 

Nl=w7 

A’FOO8 Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 

A’FWS Volatiles 
Semivolatiles 
QesticideslPtiBs 
Metals 
Cyanide Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

WFOl 0 Uolatiles 
Semivolatiles 
Pesticides/PC% 
Metals 
Cyanide 

-. 

Volatiles 
Semivolatiles 
Pesticides/PC& 
Metals 
Cyanide 
TRPH 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

WFllA 

WFllB Volatiles 
Semivolatiles 
Pesticides/PC& 
Metals 
Cyanide 
TRPH 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceotable 

Wl=OlZ Volatiles 
Semivolatiles 
PesttciUeslPCBs 
Metals 
Cyanide 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

WF013 Volatiles 
Semwolatiles 
PesticideslPCBs 
Metals 
Cyanide 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Volatiles 
Semivolatiles 
Pesticides/PC& 
Metals 
Cyanide 

WFo14 Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

f----x 
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Table XV 
Sample Eve$i,PA6& Summary 

Surface Soil Itiiii&ation, Phase II8 
NAS. Whit!~ng c:i$J&i Milton, Florida ‘...?. ( 

,..: .:: ,+:: .,)....,: ,,:.:: :. )’ .:: ,.:.. :. .: :,:: :.,:,,: ,...; ‘.:.:.:.:.:...:..:.:-:.:I.., .::.:.:,:..: . . ‘, .: .‘:.j .:.: <.. :.,.:::: ,>..:: . . . . . . .:, :, . . . . :j~::~~.ii;i:~~~~~:~~,p~~~~~~~~~~~~~~~~~~~~ Ij i::; yyx.+ ::i ::;.: &$(& ‘:y 1: . . . .: ,.. : : ,: . . ,. ., ,, 
., . . . . . . . . ., .,. .:. . . . : T R*~q?~~n?u::ii::.i:Cqmp;llitscuor :q+ ;3;:i:‘:i’Dodnps~,v :,: 

WFCllS Volatileb Acceptable Acceptable Acceptabfe 100 Acoeptable 
Semivolatiles Acceptable Acceptable Auxptabls 100 Acceptable 
PesticidesWBs Acceptable Acceptable Acceptable SO.oJ Acceptable 
Metals Acceptable Acceptable Acceptable 100 Acceptable 

Cyanide Acceptable Acceptable Acceptable iw Acceptble 

‘Cumulative of sampling and analytical components. 
‘Analytical component. 
‘A iew samples have results whose concentrations were rejected. 

Notes: All completeness is expressed as the ratio of number of sample resufts considered usable (i.e.. not qualified as rejected) to the total number of 
sample resuk.. 

% = percent 
TFIPH = Total Recoverable Petroleum Hydrocarbons 
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SDG#: WFOl6 VALIDATION SAMPLE TABLE LDC#: 1 d6A 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-20 

QC Date 
Client ID # Lab ID # Type Matrix Collected VOA SVOA Pestlcldes/PCBs Metals Cyanlde 

3KB00101 RB583001 soil 5-20-96 X X X X X 

3KBOOi 02 I38583002 soil 5-20-96 X X X X X 

3KB00401 RB583003 FD hoi1 5-20-96 X X X X X 

3KB00401 D RB583004 FD soil 5-20-96 X X X X X 

sKBOO402 RB583005 soil 5-20-96 X X X X X 

3KB00201 RB583006 soil 5-20-96 X X X X X 

1KBOO202 I38583007 soil 5-20-96 X X X X X 

1KR00201 RB583008 f? water 5-20-96 X X X X X 

IKFOOlOl RB583009 SB water 5-20-96 X X X X X 

IKr00201 RB583010 TB water 5-20-96 X 

IKBOO301 RB583011 soil 5-21-96 X X X X X 

IKBOO302 RB583012 soil 5-21-96 X x ‘:, x. ,, x X 

IKBOO501 RB583013 soil 5-21-96 X ,x. A. ., X X 

lKBOO502 RB583014 soil 5-21-96 X x :. X X X 

x X X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

A-l 



Table 1 

SDG#: WF016 VALIDATION SAMPLli’TABLE .’ LDC#: i 876~ 

Project Name: NAS Whiting Field Parameters/Analytical Method . ..‘. . . . : Job#: 853&!6 

1 I I I 
I I I QC I I Date 

Collected 

5-20-96 

5-20-96 

VOA SVOA Pesticides/PCBs Metals Cyanide 

X 

X 

. 

TB ‘rip Blank, R =: Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

\ i J . ..a.’ 
..a j 



SDG#: WFOl7 VALIDATION SAMPLE TABLE LDW: 1876s 

Project Name: NAS Whiting Field Parameters/Analytical Methqd Job#: 8532-20 ,, 

QC Date 
Client ID # Lab ID # We Matrix Collected VOA SVOA Pestlcides/PCBs Metals Cyanide 

llBOO601 RB592001 FD SOil 5-21-96 X X X X X 

I1 BOO602 RB592002 soil 5-21-96 X X X X X 

II BOO603 RB592003 Boil 5-21-96 X X X X X 

II BOO604 RB592004 soil 5-21-96 X X X X X 

I I BOO605 RB592005 soil 5-21-96 X X X X X 

I1 BOO601 D RB592006 FD soil 5-21-96 X X X X X 

2BOOlOl RB592007 FD soil 5-21-96 X X X X X 

2BOOlOlD RB592006 FD soil 5-21-96 X X X X X 

2800102 RB592009 soil 5-21-96 X X X X X 

1 BOO701 RB592010 soil 5-22-96 X X X X X 

1 BOO702 RB592011 soil 5-22-96 X X X X X 

1 BOO703 RB592012 soil 5-22-96 X x .:. . . ..x X X 

1 BOO704 RB592013 soil 5-22-96 X X k X X 

1 BOO705 RB592014 soil 5-22-96 X x, .x X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SDG#: i'fFO17 VALIDATION SAMPiE,,?ABLE ,. iDC#: 18768 

Pidject Name: NAS whiting Field Parameters/Analytical M&hod Job& 8532-20 

QC Date 

Client ID # Lab ID # We Matrix Collected VOA SVOA Pestlcides/PCBs Metals Cyanlde 

1TOO301 RB592021 TB water 5-22-96 X 

2ROOiOl RB592022 R water 5-21-96 X X X X X 

IKr00301 RB592023 TB dater 5-21-96 X 

1800601 MS RB59200 I MS MS soil 5-21-96 X X X X X 

1 BOO601 MSD RB592001 MSD MSD soil 5-21-96 X X X X X 

TB “ip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix emike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

i 
Y 

k- > 



SDG#; WFO18 

Project Name: N 

Client ID # Lab ID # 

30800201 

30800203 

30800202D 

3OBOOlOl 

30800102 

3OBOO103 

3OR00101 

~0T00101 

10B00202MS 

!OB00202MSD 

TaL. 

VALIDATION SAMPLE’TABLE . :., LDc#: i 876C 

4s Whiting Field Parameters/Analytical Method 
. .’ Job#i 8532~iQ 

I I I I I I 
QC 

Type 

Date 
Matrix Collected VOA SVOA 

Lead 
only 

LO2001 _____~ -~ soil 5-23-96 X X X 

RB602002 FD soil 5-23-96 X X X 

RB602003 Soil 5-23-96 X X X 

I 
RB602005 FD soil 5-23-96 X X X 

RB602006 soil 5-23-96 X X X 

RB602007 

RB602006 

RB602010 

soil 5-23-96 X X X 

soil 5-23-96 X X X 

A water 5-23-96 X X X 

RB602011 

RB602002MS 

RB602002MSD 

TB water 5-23-96 X 

MS soil 5-23-96 X X X 

MSD soil 5-23-96 X X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DtJP = Duplicate 
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Table 1 

SD6#:, WFOlQ VALIDATION SAMPLi TAtiiE LdCX: i gr6D 

Project Name: NAS Whiting Field Parameters/Analytical Method Job?: 6532-20 

QC Date Lead 
Client ID # Lab ID # Type Matrix Collected VOA SVOA only 

30800501 MB047001 soil 6-4-96 X X X 

30800502 MB047002 FD soil 6-4-96 X X X 

30800503 MB047003 SOll 6-4-96 X X X 

3Ol300502D MB047005 FD soil 6-4-96 X X X 

3OBOO401 MB047006 soil 6-4-96 X X X 

30800402 MB047007 soil 6-4-96 X X X 

30BOQ403 MB047008 soil 6-4-96 X X X 

30R00201 MB047010 R water 6-4-96 X X X 

3OTOO201 MB04701 I TB water 6-4-96 X 

30R00301 MB068001 R water 6-5-96 X X X 

3OTOO301 MB068002 TB water 6-5-96 X 

30FOOI 01 MB068003 SB water 6-5-96 X X :: . . ” ,,, x . ., .: .. 

3OBOO601 MB068004 water 6-5-96 X : x. ‘. X 
, 

30800602 MB068005 FD SOil 6-5-96 X X X 

30800603 MB068006 soil 6-5-96 X X X 

3OBOO602D MB068009 FD soil 6-5-96 X X X 

1OBOO3OI MB06801 0 soil 6-k96 X X X 

30800302 MB06801 I soil 6-5-96 X X X 

lOBOO MB06801 2 soil 6-5-96 X X X 

lOBOO303DL MBO68012DL soil 6-5-96 X 

30800305 MB06801 5 soil 6-5-96 X X X 

30800502MS MBO47002MS MS soil 6-4-96 X X X 

30800502MSD MBO47002MSD MSD soil 6-4-96 X X X 

TB - Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DIJP = Duplicate 

1 .$ 



Sk#$ WFOlQ VALIDATION SAMPLE TABLE LDC#: 18760 

Pibjkt Name: NAS Whiting Field Parameters/Analytical Method ., Job#: 8532-20 

QC Date Lead 

Client ID # Lab ID # Type Matrix Collected VOA SVOA only 

30F00101MS MB068003MS MS soil 6-4-96 X 

30FOOIOlMSD MB068003MSD MSD soil 6-4-96 X 

3OBOO601 MS MBO68004MS MS water 6-5-96 X 

3OBOO601 MSD MBO68004MSD MSD water 6-5-96 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SDG#: WFO20 VALIDATION SAMPLi TABLE LDC#: 1883A .., 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8$3i-$0 

QC Date Lead 
Client ID # Lab ID # Type Matrix Collected VOA SVOA only 

33800301 MB080001 soil 6-6-96 X X X 

33800302 MB080002 FD soil 6-6-96 X X X 

33800303 MB080003 Soil 6-6-96 X X X 

33800304 MB080004 soil 6-6-96 X X X 

33B00305 MB080005 soil 6-6-96 X X X 

33BOO305RE MB080005RE soil 6-6-96 X 

33800306 MB080006 soil 6-6-96 X 

33BOO302D MB080007 FD soil 6-6-96 X X X 

33800201 MB080008 soil 6-6-96 X X X 

33800202 MB080009 soil 6-6-96 X X X 

93800203 MB080010 soil 6-6-96 X X X 

33800205 MB06001 I soil 6-6-96 X 

K3BOOIOI MB080012 soil 6-6-96 x X X 

13BOOIO2 MB080013 FD soil 6-6-96 X X X 

I3BOOI 03 MB080014 Soil 6-6-96 x X X 

l3BOOI02D MB080015 FD soil 6-6-96 X X X 

13R00101 MB080016 R water 6-S-96 : x ,: ,;. :: .,, x X 

DTOOI 01 MB08001 7 TB water 6-6-96 X 

r3800302MS MB080002MS MS soil 6-6-96 X X 

13BOO302MSD MB080002MSD MSD soil 6-6-96 X X 

13800302MSRE MB080002MSRE MS soil 6-6-96 X 

DBoO302MSDRE MB080002MSDRE MSD soil 6-6-96 X 

BBOO302S MB080002S MS soil 6-6-96 X 

TB Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix,Soike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

) 



SDG#: WFO20 

Project Name: NAS Whiting Field 

Tii ,A 

VALIDATION SAMPLi TAt3i.E 

Parameters/Analytical Method 

. ,’ LDc#: i 883~ 

Job#: 8532-26 ., 

Client ID # Lab ID # 
QC 

Type 
Date 

Matrix Collected VOA SVOA 
Lead 
only 

338003021) MB080002D 1 DUP 1 soil 6-6-96 I I X I( 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SDG#; WHFO21 VALIDATION SAMPLE TABLE LDC#: 18838 

Project Name: NAS Whiting Field Parameters/Analytical Method .. ...: Job#: 8532-20 

Client ID # Lab ID # 
ac 

Type 

Date TCLP 
Matrix Collected Metals 

30u00101 MB107001 soil 6-1 l-96 X 

3OUOO201 MB107002 soil 6-I 1-96 X 

30u00301 MB107003 Soil 6-1 l-96 X 

3ouOO401 MB107004 soil 6-l 1-96 X 
I 1 I 

33u00101 MB107005 soil 6-I 1-96 X 

33UOO201 MB107006 soil 6-1 I-96 X 

TE 
> 

‘p Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matri- “ke, MSD = Matrix Spike Duplicate, DUP = Duplicate ‘\ 
.) \. 



SDG F-n Ssmple ~pound 

WFO16 Volatiles All samples No rejected results 

-4 
Reason 

Summary of Rejected Data (Organic@ 
Subsurtace Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

:w-PoMlb 

WFO17 

WFO16 

WFOlQ 

WFOZO 

Semivolatiles All samples No rejacted results 
Pesticides 8 PCBS All samples No rejected results 

cl 

Volatiles All samples No rejected results 
Samivolatiles All samples No rejecled re?.ults 
Pesticides & PCBs AlI samples No rejected results 

cl 

Volatiles All samples No rejected results 
Semivotatiles All samples No rejected resutts 

LII 

Volatilas All samples No rejacted results 
Semivolatiles All samples No rejected results 

cl 

Volatiles All samples No rejected results -1 
Semivolatiles All samples No rejected results I -II 
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Table Ill 
Summary of Rejected Data (Inorganics) 
Subsurface Soil Investigation, Phase ttB 

NAS Whiting Field, Milton Florida 

tnorgank Anatytes 
II 

SDG : Fractton I S8mpte I Ana+ I Reason 
1 1 1 !I 

WFO16 

WFo17 

wFO18 

WFO19 

All metals 
Cyanide 

All metals 
Cyanide 

Lead 

Lead 

All samples 
AlI samples 

All samples 
All samples 

All samples 

All samples 

No rejected results 
No rejected results 

No rejected results 
No rejacted results 

No rejected results 

No rejected resutts 
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Table IV ’ 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 

Subsurface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compourids 

I Criteria 

% Recatiery ] 

l- 

I MS 

l- _ 

33 
33 

Compound #PD hualiiier 

41-126 
38-107 

SDG Client ID 

WFO16 BKB00401 Volatiles 
Semivolatiles 
PesticideslPCBs 

None 
None 
None 

WFOI 7 31 BOO601 Volatiles 

538 
123 
535 
(27 
533 
519 

None 

N-Nitroso-di-n-propylamine 
1.2,4-Trichlorobenzene 
Phenol 
I ,4-Dichlorobenzene 
4-ChloroS-methylphenol 
Acenaphthene 

45 None 
43 None 
40 None 
44 None 
38 None 
30 None 

Pesticides/PCBs None 

@#018 30800203 Volatiles 

UJ 
UJ 
UJ 

33 
35 
33 . . 

T 

L 
; 

. . 

.,I . 

34 
35 
a ./ 

- 
,. - 

N-Nitroso-di-n-propylamine 41-128 
I .2.4-Trichlorobenzene 38-107 
Pyrene 35-142 

Volatiles 

1,4-Dichlorobenzehe 
1,2,4+Trichlorobenz&i 
Acenaphthene 

Volatlles 
Semivolatiles 

,- 

None 

40 UJ 
,.” 34 UJ 

25 UJ 

227 
$23 

‘319 

- 
. 

NFOI 9 

None 
None 

NFO20 33800302 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Subsurface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG Organic Compounds RPD 

NFOl6 Client ID BKBOO401 BKB00401 D 
Laboratory ID RB603003 RB583004 
Collection Data 5/20/96 5/20/96 

Acetone 6 W&i I? @Kg 96 

Di-n-butylphthalate 1066 ug/Kg 970 @Kg 3 

Pesticides/PBS ND ND 

NFOI 6 Client ID BKB00602 BKB00602D 
Laboratory ID RB553016 RB583017 
Collection Date 5121196 5121 PS 

Acetone 47 uglKg 6 WKg 155 

Di-n-butylphthalate 580 ug.lKg 310 ug/Kg 61 

Pesticides/PCBs ND ND 

ffFOl7 Client ID 31 BOO601 31 BOO601 D 
Laboratory ID RB592001 RB592006 
Collection Date St21 I96 5121 P6 

Acetone 3 uglKg 11 ug/Kg 114 

Di-n-butytphthalate 39 q/Kg 35OU ug/Kg Not calculable 
Bis(2ethylhexyl)phthalate 110 uglKg 79 ug!Kg 33 

Gamma-chlordane 1.5 ugxg 1.1 ug/Kg .31 

WF017 Client iD 12BOOlOl 12BOOlOlD 
Laboratory ID RB592007 RB592006 
Collection Date 5121 I96 .8/21/96 

Acetone 8 WKg 3 uglKg 91 

Diethylphthalate 830 ugfKg 370U uglKg Not calculable 

Pesticides/PCBs ND ND 

WFOI 8 Client ID 30800202 308002020 
Laboratory ID FIB602002 RB602005 
Collection Date 5/23/96 5/23/96 

Acetone 7 wIKg 9 ug/Kg 25 
Methylene chloride 1 wIKg 2 ‘-@Kg 67 
Di-n-butylphthalate 380U q/Kg 360 ug/Kg Not calculable 

WFOl9 Client ID 30800502 30B00502D 
Laboratory ID MB047002 MB047005 
Collection Date 6l4P6 614P6 

Acetone 16 q/Kg 14 @Kg 13 
Methylene chloride 2 ‘@Kg 2 WKg 0 
Trichloroethene ND 1 w/Kg Not calculable 

Bis(2-ethylhexyl)pMhalate 1060 ug/Kg 970 ug/Kg 3 
2-Methytnaphthalene 19OOU q/Kg 210 ug/Kg Not calculable 
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Tab&Y, 

Summary of Relative Percent Differences (RPD) f&r Origin+ and Field Duplicate Samples 
Subsurface Soil Investigation, Phase 118 

NAS Whiting Field, Milton Florida 

SDG 

NFOl9 Client ID 
Laboratory ID 
Collection Date 

Acetone 
Methylene chloride 
Trichloroethene 

Organic Compounds 

30800602 
MB066005 

WP~ 

23 @Kg 

5 ug/Kg 
ND 

30B00602D 
MB066009 

6/5/96 

31 q/Kg 

4 WQ 
1 

I RPD 
X 

30 
22 

Not calculable 

NF020 

Di-n-butylphthalate 
Bis(2-ethyihexyl)phthalate 

Client ID 
Laboratory ID 
Collection Date 

Acetone 
Methylene chloride 
1 ,P-Dichloroethene (total) 
Trichloroethene 

51 ug/Kg 
99 q/Kg 

33800302 
MB060002 

W/96 

7 ug/Kg 
ND 
ND 
ND 

43 WKg 
42 q/Kg 

33800302D 
MB06007 

W/96 

8 ug/Kg 
2 w&t 
4 ‘-@Kg 
13 @Kg 

17 
81 

- 

13 
Not calculable 
Not calculable 
Not calculable 

NF020 

Bis(Z-ethylhexyl)phthalate 

Client ID 
Laboratory ID 
Collection Date 

Acetone 
Methyiene chloride 

48 @Kg 

33BOOlO2 
MB060013 

W/96 

5 WKg 
ND 

380U ug/Kg 

33800102D 
MB060015 .: ,. 

616196 

5,u@Kg 

1 @Kg 

Not calculable 
- 

0 
Not calculable 

Di-n-butylphthalate. 66 q/Kg 
Bis(Bethylhexyl)phthalate 760 usn<g 

45ug/Kg 
370U us/r<s 

21 
Not calculable 

- 
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Table Vi , 
Summary of Surrogate Recoveries 

Stibsurface Soil investigation, Phase Ii6 
NAS Whiting Field, Milton Florida 

Organic Compounds 

# of 
SDG Client ID Compound Percent Recove,* & LImiti !+Iinpliis auiteter 

NF016 All samples Volatiles All within QC limits None 
All samples Semivolatiles All within QC limits None 
All samples Pesticides/PCBs All within QC limits None 

NFO17 All samples Volatiles All within QC limits None 
All samples Semivolatiles All within QC limits None 

Pesticides/PCBs 6 
12R00101 Decachlorobiphenyl 57 60-t 50 UJ (all detects) 

Decachlorobiphenyl 56 60-l 50 UJ (all detects) 
31 ROOI 01 Decachlorobiphenyl 27 60-l 50 UJ (all detects) 

Decachlorobiphenyl 27 60-l 50 UJ (all detects) 
12BoOlOl D Tetrachloro-m-xylene 58 60-l 50 UJ (all detects) 
12B00102 Tetrachloro-m-xylene 55 60-l 50 UJ (all detects) 

Tetrachloro-m-xylene 58 60-l 50 UJ (all detects) 
3 1 BOO603 Tetrachloro-m-xylene 46 80-l 50 UJ (all detects) 

Decachlorobiphenyl 54 60-l 50 UJ (all detects) 
Tetrachloro-m-xylene 49 60-l 50 UJ (all detects) 
Decachlorobiphenyl 53 80-l 50 UJ (all detects) 

31 BOO804 Tetrachloro-m-xylene 52 80-l 50 UJ (all detects) 
Decachlorobiphenyl 58 60-l 50 UJ (all detects) 
Tetrachloro-m-xylene 54 60-l 50 UJ (all detects) 

nlFOl8 All samples Volatiles All within QC limits None 
All samples Semivolatiles All Within QC limit&, None 

YFOl9 All samples Volatiles iii within QC limk . None 
All samples Semivolatiles Atf,,w)hin QC lir@$ - None . . . 

WO20 All samples 
3 

Volatiles Alt within QC lit& None 

33800305 Semivolatiles 1 
P-Fluorophenol 0 25-l 21 R (all compounds) 
Phenol-d5 0 24-113 R (all compounds) 

2-Chlorophenol-d4 0 20-l 30 R (all compounds) 

1,2-Dichlorobenzene-d4 0 20-130 R (all compounds) 

Nitrobenzene-d5 0 23-l 20 R (all compounds) 
2-Fluorobiphenyl 0 30-I 15 R (all compounds) 
2,4.8-Tribromophenol 0 19-l 22 R (all compounds) 
Terphenyl-d14 0 18-137 R (all compounds) 

dotes: J = estimated value 
UJ = undetected, but number that is reported as the quantification limit is an estimated Value. 

41 
D 
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Table Vii. 
Summary of Compounds Exc”eedi,ng instrument Calibration 

Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic CCmQOUndS 

Chloromethane 

Chloromethane 

Chloromethane 

Di-n-octylphthalate 

Chloromethane 

Chloromethane 

Chloromethane 

Chloromethane 
Chloroethane 

Chloromethane 

Di-n-octylphthalate 

Butylberuylphthalate 
3,3’-Dichlorobenzidine 
Bis(2-ethylhexyl)phthalate 

NFOl6 

WFOI 9 

6/l 2196 

5/31/96 

6/l I96 

614196 

616196 

All 

6/l l/96 

Endrin aldehyde 

Chloromethane 

Chloromethane 

Chloromethane 
Chloroethane 

4-Nitroaniline 
Di-noctylphthalate 

Volatiles 

Hexachlorobenzene 

21.4 

48.0 

42.0 

26.5 

64.3 
37.9 

29.2 
25.2 

30.8 

J 
- 

UJ 

UJ 

UJ 
UJ 

UJ 
UJ 

None 

UJ 
- 
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Table Vii ” 
Summary of Compounds Exceeding instrument Calibration 

Subsurface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

. . “. ,. 
Organic Compounds 

SDG ..Date Compound Criteria Qualifier 
. 

‘:: Initial Calibratton Continuing 
:. :%RSD Cdlbration %D 

hFo20 All Volatiles None 

6126196 Bis(24hylhexyl)phthalate 26.6 UJ 
Di-n-octylphthalate 33.6 UJ 

tiotes: %RSD = percent Relative Standard Deviation for initial calibrations 

%D = percent Difference for continuing calibrations 

J = the compound was positively identified: the associated numerical value is the approximate concentration of the 
compound in the sample, either because its concentration was lower than the QL (laboratory ‘J’ flag), or because QC 
criteria were not met (validation ‘J’). 

UJ = the compound was not detected above the reported sample QL However, the reported sample QL is 
approximate; the compound concentration may not reliably be presumed to be less than the QL value. 

R = the sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality 
control criteria. The presence or absence of the compound cannot be verified. 

: 
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Table Viii 
Summary of Method Blank. Contamiytion 
Subsurface Soil investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic-Compounds 

SDG 

VFOI 6 Acetone 

Compound Concentration 

2 UN% 

Associated Samples 

BKBOOI 01 
BKBOO401 
BKBOO401 D 
BKEWMOP 
BKBOO201 
BKBOO202 
BKBOO301 
BKBOO302 
BKBOO501 
BKBO0502 
BKBOO601 
BKBO0602 

Acetone 

Bis(2ethylhexyl)phthalate 

1 WKg BKBOO602D 

12 q/L BKROO201 
BKFOOI 01 

YFOI 7 

Pestcides/PCBs 

Acetone 

ND 

1 WKg 31 BOO601 
31 Boo605 
12800101 
12BOOlOi D 
12BOO102 
31 BOO702 
31 BOO703 
31 BOO704 

‘31 BOO705 
31BOO801 
31800802 
31 BOO803 

Acetone 2 ug/Kg 31 BOO701 
31 BOO804 
31 BOO805 

Acetone 

Bis(24hylhexylphthalate 

Bis(24hylhexylphthalate 

PesticideslPCBs 

2 ug/Kg 31 B00803DL 
31 B00804DL 

2 ugfL 31 ROOI 01 

2 UgJL 12R00101 

ND 
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Table Viii 
Summary of Method Blank Contamination 
Subsurface Soil investigation, Phase ii8 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

JFol8 Acetone 

Acetone 

Compound .Conoentration 

2 WKg 

2 WKg 

I Associated Samples 

30800201 
30800203 

30B00202 
3OBOO202D 
3OBOOlOl 
3oBW102 
3OBOO103 

Bis(24hylhexyl)phthalate 43 ug/Kg 30800201 
30800202 
30800203 
3OBW202D 
30800101 
3OBW102 
3OBOO103 

wo19 Methylene chloride 
Acetone 

5 WKg 3OBOO501 
5 WKg 30800502 

.3OBOO503 
308005020 
3oBOO401 
30B00402 
30BOO403 

Acetone 5 .ug/Kg ‘30800601 
‘30800602 
30B00603 
308006020 
3OBOO301 
30800302 
3OBOo303 
3OBOO305 

Bis(2-ethylhexyl)pMhalate 1 uglL 30R00201 

Bis(Bethylhexyl)pMhalate 59 ug/Kg 3OBW601 
30800602 
30800603 
30B00602D 
30800301 
30800302 
30800303 
30BOO303DL 
30800305 

/-----a 

/--% 
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Table VIII 
Summary of Method Blank Contamination 
Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SOG : .Compound .Concemtrstion Associated Samples 

Acetone 5 WKg 33BOO301 
33800302 
33BOO303 
33800304 
33800305 
33800302D 
33800201 
33800202 
33800203 
33BOOlOl 
33BOO102 
33BOO103 
33BW102D 

Bis(Bethylhexyl)phthalate 6 ug/L 33ROOl01 

Bis(Bethylhexyl)phthalate 43 WKg 33800301 
33800302 
33800303 
33800304 

.33800302D 
33800201 
33800202 
33800203 
-33BOOiOl 
33BWiM 
33800103 
33800102D 

Bis(24hylhexylphthalate 300 ug/Kg 33B00305RE 
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Table IX 
Summary of Field Blank Contamination 

Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

OG 

llFOl6 

JFol6 

VFO16 

YFOl7 

NF017 

‘Parameter 

Client IO: BKR00201 
Laboratory ID: RB563006 
Collection Date: 5/20/96 
Type: Equipment Rinsats 

Acetone 

Di-n-butylpMhalate 
Bis(24hylhexyi)pMhaiate 

Pesticides/PCBs 

Client IO: BKT00201 
Laboratory ID: R8563010 
Collection Date: 5/20/96 
Type: Trip Blank 

k&ethylene chloride 
Acetone 

Client ID: BKFOOl 01 
Laboratory ID: RB533009 
Collection Date: 51;?oP6 
Type: Source Bian k 

Acetone 
: 

Di-n-butylpMhalate 
Bis(2-ethylhexyl)phthalate 

Pesticides/PCBs 

Client ID: 12ROOlOl 
Laboratory ID: RB592022 
Collection Date: 5121 I96 
Type: Rinsate 

Acetone 

Di-n-butylphthalate 
Bis(2-ethylhexyl)pMhalate 
Butylbe~ylphthalate 

Pesticides/PCBs 

Client ID: 31 ROOl 01 
Laboratory ID: RB592020 
Collection Date: 5122196 
Type: 

I Concentration I Qualifier 

2 ug/L None 

8 ug/L None 
3 ug/L 1ou UgfL’ 

ND None 

1 UglL None 
13 UglL None 

.:. 

23 ugR None 

9 ug/L None 
3 uglL IOU ug/L’ 

ND None 

8 ug/L None 

9 &f/L None 
15 ug/L 15u ugll’ 
2 u&L None 

ND None 

Acetone 17 ug/L 

Di-n-butylpMhalate 6 ug/L 
Bis(24hylhexyl)phthalate 8 ug/L 

Pesticides/PCBs ND 

None 

None 
1 ou ug/L’ 

None 
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Table Ix 
Summary of Field Blank Contamination 
Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

‘. ,: .: . . 0rganic:Compounds 

DG : ;,:: :$,ara,,,ebr-’ j ‘,,:;;I ,.,. ::::j, ,;;,..:. yj..,’ :‘:/:‘.. ..< j:‘.. Concentration I Quaiifier 

rlFOl7 Client ID: 31 TOO301 
Laboratory ID: RB592021 
Collection Date: 5/22/96 
Type: Trip Blank 

Acetone 4ug/L None 

VFOl7 Client ID: BKT00301 
Laboratory ID: RB592023 
Collection Date: 5121 PS 
Type: Trip Blank 

Acetone 3 ug/L None 

VFO18 Client ID: 3OTOOlOl 
Laboratory ID: RB602011 
Collection Date: 5123196 
Type: Trip Blank 

Methylene chloride 3 ug/L None 
Acetone 10 q/L None 

,. 
Client ID: 39RdOf 6i 

,;. ‘. j: .I:.:. 
VFO18 ,.:.;. 

: :y,. ,,,, ..,.F. . 
‘. : 

Laboratory ID: R8602010’: ‘:, : .: 

Coliechon Date: 5#3,96 ‘; :“” : : .:; : :. 
Type: .: .:.Rinsate : ,: ,’ :.,: ..: ,, 

: : .: :. :. 
Acetone.. ;:.:. ,.:: 

,I ., ,. :. :: 
fii,ugtL : N&e : . . . : 

Di-n-butylpMhalate i-ug/L .None 

YFOI 9 Client ID: 3OTOO201 : ::,. :, 

Laboratory ID: MB04701 1 
Collection Date: 614196 
Type: Trip Blank 

Volatiles ND None 

NFOlS Client ID: 3OTOO301 
Laboratory ID: MB068002 
Collection Date: S/5/96 
Type: Trip Blank 

Volatiles ND None 

NFOl 9 Client ID: 30R00201 
Laboratory ID: MB04701 0 
Collection Date: 614196 
Type: Rinsate 

Volatiles ND None 

Di-n-butylphthalate 3 ug/L None 
Bis(2-ethylhexyl)phthalate 4 UglL 1 ou ug/lJ 
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Table lX 
Summary of Field Blank Contamination 
Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

‘. 
‘. ” Olganic.Compo&ds 

iDG : . ..parametei .: ‘..i:.‘I...:j.i:: .::, ‘.., :’ . . ‘,I. ‘, Concentratfon I Qualifier 

YFOlS Client ID: 30R00301 
Laboratory ID: MB068001 
Collection Date: w5P6 
Type: Rinsate 

Methylene chloride 3 ug/L None 

Di-n-butylphthalate 7 UgJL None 
Bis(2-ethylhexyl)phthalate 4 ug./L None 

YFOlS Client ID: 3OFOOlOl 
Laboratory ID: MB068003 
Collection Date: 6/5P6 
Type: Source Blank 

Acetone 29 ug/L None 

Di-n-butylphthalate 13 ug/L None 

NF020 Client ID: 33TOOlOl 
Laboratory ID: MB08001 7 

. . Collection Date: 6/6/96 
Type:; Trip. Blank 

., : :. :. : :: .: j . . g, 
.:: ” ‘. .’ 

.:j : 
.: 

Volatiles 
. : ., .: 5, .:;. Ndl. Noni 

NFOPO Client IO:.’ :. 33ROOlOl 
Laboratory ID: MBOaa’Ol6 

.: ,. ; 

Collection Date: : S/6/96 : ,. 
Type: ’ Rinsate 

.,. :. ..’ : 

Acetone .:.&g/L : : None 

Di-n-butylphthalate 13 uglL None 

Bis(2-ethylhexyl)phthalate 3 w/L 1ou ug/L’ 

I= sample result was modified based on an associated method 
blank concentration. 

Note: see detailed data validation report for the discrete qualifiers. 

..-. , i 

A-24 



-. ’ 

Table X , 
* Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike and Laboratory Duplicate Samples 

Subsurface Soil Investigation, Phase IlB 
NAS Whiting Field, Milton Florida 

Analyts 

lnorgadc Anaiyte& “, ,:, .:, .:. .:. 
.“. : .,, .., . . . ,, ,, ‘, ‘I,,, ..... .:. . ,. . . . . 

Crkria % pcoy+y ~: ,, ‘. ., ,, 
. . . . . . . . 

% kcovfry. ‘.:.. .f?PD.. : ,, ,,&ls ., .I’,’ .::RMSD. ‘.., ,, ,:.,:,. . . . .j+. : ; .: ‘Y ‘.,:,‘,,,, i;ltialifli$t ,., ,’ ..:.: 

” 

SiJG Client ID 

All metals 
Cyanide I I 

WFO18 BKB00401 

Metals l-l-l-l-l - I None WFO18 BKR00201 

BKFWlOl Cvanide l-l-l-l-l - I None WFO18 

WFO17 31800601 Lead 75-125 Cvanide I I da5 1 171).2 1 : 1 49.3 1 NoJne 

WFO18 Lead 

Lead 

Lead 

None 

None 

None 

WFO19 

WFO19 30F00101 

Lead 75-125 --I---I 66.4 1 - 1 - 1 J 3OB00601 WFOl9 

WFO20 lead 7 - I - I - I-I - I None 33600302 
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Table XI 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

.SDG 

WFO16 

WFOl6 

1 '. tnorganictialytes’ ” ., 

Client ID BKB00401 
Laboratory ID RB583003 
Collection Date 612Of96 

Aluminum 3600 mg/Kg 
Arsenic 0.54 mg/Kg 
Barium 7.2 mg/Kg 
Beryllium ND 
Calcium 194 mg/Kg 
Chromium 3.2 mgfKg 
Cobalt 0.77 mg/Kg 
Copper 1.8 mg/Kg 
Iron 2220 mgJKg 
Lead 1.4 mg/Kg 
Magnesium 114 mg/Kg 
Manganese 19.5 mg/Kg 
Nickel 1.5 mgfKg 
Potassium 64.5 mgfKg 
Sodium 27.6 mg/Kg 
Vavadium 4.9 mgfKg 
Zinc 3.9 mgfKg 
Cyanide 0.10 mg/Kg 

Client ID BKB00602 
Lab;oratory ID : 

I 

RB583016 ” 
Collection. Date 5/21/96 .;: ,; 

Aluminum ‘. :., ‘.’ 
‘.. 

5040 mgJKg ,. 
Arsenic 
Barium. 

.: : 1.4 mgfKg ‘,. ,.. 

Calcium .. 
5.2,mg/Kg, .:. 
210 mg/Kg .: “. 

Chromium ..’ . -4.5 mg/Kg 
Copper . . 2.0 mg/Kg ., 
Iron 3430 mg/Kg 
Lead 1.8 mgfKg 
Magnesium 97.6 mgiKg 
Manganese 9.5 mg/Kg 
Nickel 1.6 mg/Kg 
Sodium 28.6 mgfKg 
Vanadium 10.3 mg/Kg 
Zinc 3.2 mgfKg 
Cyanide 

L 
0.13 mgfKg 

- 

BKBOO401 D 
RB583004 

5/20/96 

2290 mgfKg 44 
0.79 mgfKg 38 
6.4 mg/Kg 12 

0.07 mgfKg Not calculable 
203 mgfKg 5 
2.4 mgfKg 29 

0.58 mgfKg 28 
1.7 mgfKg 6 

1660 mgfKg 29 
2.4 mg/Kg 53 

93.0 mgfKg 20 
14.5 mg/Kg 29 

ND Not calculable 
ND Not calculable 

22.5 mgfKg 20 
3.4 mg/Kg 36 
2.7 mg/Kg 36 

0.13 mg/Kg 26 

BKBQO602D 
RBSsjOl? 

Sf2~fQS 
. . 

$50 mg/Kg . . 
0.95 mg/Kg ::, 
5.9 mgJKg 

:‘?5 v/Kg 
-4.7 mgfKg 

.::-2.3 mgfKg 
‘3820 mg/Kg 

1.7 mgfKg 
111 mg/Kg 
11.1 mgJKg 

ND 
26.2 mgfKg 
11.3 mgfKg 
3.1 mgfKg 

0.16 mg/Kg 

RPD 

6 
13 
16 

Not calculable 
9 
9 
3 

21 

/-. 
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Table Xl 
Summary of Relative Percent Differences (RPD)‘for Original and Field Duplicate Samples 

Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

.SDG :, .. ‘. ; . . . lnorganicA&te% RPD 

VFO17 Client ID 31 BOO601 31 BOO601 D 
Laboratory ID RB295001 RB592006 
Collection Date S/21/96 6/21/96 

Aluminum 1580 mg/Kg 1760 mg/Kg 11 
Arsenic 0.44 mgfKg 0.29 mg/Kg 41 
Barium 7.4 mgfKg 9.6 mgfKg 26 
Beryllium 0.07 mgfKg 0.07 mgfKg 0 
Cadmium 0.52 mgfKg 0.68 mgfKg 27 
Calcium 237 mgfKg 297 mg/Kg 22 
Chromium 3.9 mgfKg 5.4 mg/Kg 32 
Copper 11.4 mg/Kg 13.6 mgfKg 18 
Iron 1120 mgfKg 1310 mg/Kg 16 
Lead 6.3 mgfKg 7.0 mgfKg 11 
Magnesium 83.5 mgfKg 98.7 mg/Kg 17 
Manganese 9.2 mg/Kg 11.3 mgfKg 20 
Mercury 0.07 mgfKg 0.08 mg/Kg 13 
Selenium 0.14 mgfKg ND mg/Kg Not calculable 
Silver 1.1 mgfKg 1.7 mgfKg 43 
Sodium 23.5 mgfKg 26.3 mgfKg 11 
Vanadium 2.2 mg/Kg 2.4 mgfKg 9 
Zinc 11 .O mgfKg 15.9 mgfKg 36 
Cyanide 0.10 mgfKg ND Not calculable 

Client 1D ‘. 
.,, 

IyFO17 . . . . 12800101 12BObtOlD 
1:; RB592007 ) :.‘. Laboratory ID : : RBEj92008 

Collection’Date ; : .:/, 5/21/98.‘~ ;‘,I. ~~~P6 : 
..: .’ 

Alumjnu$ :... ’ .’ .‘j 25400 .mgfKg ” 

,. 
8890 Y@tig; ; : .96 

Arsenic ’ 5.3: mg/Kg ’ 12 mgfKg ‘126 
Barium 18.0 mg/Kg : 145 mg/Kg 22 
Beryllium ,: ‘. 0.20 mg/Kg : :? ND Not calculable 
Cadmium :. 
Calcium 

.: ; Q.57 mg/Kg :, ND Not, calculable ,. 
495 mg/Kg 552 mgfKg 11 

Chromium 19.9 mg/Kg 9.1 mgfKg 74 
Copper 6.3 mgfKg 2.9 mgfKg 74 
Iron 16100 mgfKg 8620 mgfKg 61 
Lead 4.7 mgfKg 3.4 mgJKg 32 
Magnesium 170 mgfKg 96.7 mg/Kg 55 
Manganese 7.7 mgfKg 4.9 mgfKg 44 
Mercury 0.04 mg/Kg 0.04 mg/Kg 0 
Nickel 2.5 mgfKg ND Not calculable 
Potassium 81.2 mgfKg ND Not calcubable 
Sodium - 49.8 mgfKg 33.4 mgfKg 39 
Vanadium 41.7 mg/Kg 26.5 mgfKg 45 
Zinc 3.6 mgfKg 3.7 mgfKg 3 
Cyanide ND ND None 

WFO18 

WFOlS 

WFOlS 

Client ID 
Laboratory ID 
Collection Date 

Lead 

Client ID 
Laboratory ID 
Collection Date 

Lead 

Client ID 
Laboratory ID 
Collection Date 

Lead 

30B00202 30800202D 
RB602002 RB602005 

5/23/98 5123196 

1.8 mg/Kg 1 .Q mgfKg 5 

30800502 30800502D 
MB047002 MB047005 

S/4/96 814f96 

’ 4.3 mgfKg 3.9 mgfKg 10 

30800602 30B00802D 
MB068005 MB088009 

6/S/96 S/5/96 

4.5 mgfKg 5.0 mg/Kg 11 
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Table Xl 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Subsurface Soil Investigation, Phase II8 
NAS Whiting Field, Milton Florida 

SDG 

WFO20 

WFO20 

‘. Inorganic Analytes RPD 

Client ID 33800302 3380030213 
Laboratory ID MB080002 MB080007 
Collection Date 6lSP6 6f8f96 

Lead 7.8 mgfKg 7.1 mgfKg 9 

Client ID 33800102 33B00102D 
Laboratory ID MB08001 3 MB08001 5 
Collection Date 6lSP6 6/6/96 

Lead 7.2 mg/Kg 8.0 mg/Kg 11 
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Table XII 
Summary of Analytes Exceeding Instrument Calibration 

Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

,.’ : : ,, ,,;,.. : :, -..tnorganic:Ana!y2es~‘.’ ” ,, .. 

::SDG-. i .Dac : ,;. ~~~lytr! ;:..;:::;I ;.: ‘1. .Criteria 
‘. ., .. . . 

..,I : 
.; :,,::... .. ,. . ,:.. : ‘. ‘Wtisl Celibrzition’ . . : 

. ..ir” : 
Continuing 

. .: .: Cilllbration’%R 

WFOl6 All All metals 
Cyanide 

INFO17 All All metals 
Cyanide 

WFOl8 All Lead 

WFOlQ All Lead 

Qualifier 

None 
None 

- 

None 
None 

None 

None 

WFO20 All Lead Norre 

Notes: r = correlation coefficient for initial calibrations 

%R = percent recovery for continuing calibrations 

J= the analyte was positively identified; the associated numerical value is the approximate concentration of the 
anatyte in the sample.because QC criteria were not met (validation Y!;). : : .: 

: . .: .‘:.. 
:: 

UJ = the analyte was not.detectedsbove the reported ,sample IDL However, the reported:sample is approximate 
the analyte concentration may&t reliably be presumed to be less thah the IDL value. ::.. : .: : : :’ : 

R= the sample resulkarerejected due to serious defi&ncies in the a&ii& &yze the sample and meet 
quality control criteria. The presence or absence ofthe analyte cannot be verified. 
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Table XIII 
Summary of Method Blank Contamination 
Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

SDG ‘, : ,” ,j,, : .. Analyze :. . . : :‘, 1’ ‘. 1’. -.~‘&n&ihation~ Assoc,iated Samples 

NFO16 Barium 1.760 ug/L All water samples in SDG WFO16 
Iron 31.120 ug/L 
Sodium 80.800 ug/L 
Zinc 16.920 ug/L 

Aluminum 3.309 mg/Kg All soil samples in SDG WFO16 
Calcium 11.435 mg/Kg 
Copper 0.249 mg/Kg 
Iron 1.650 mg/Kg 
Sodium 5.214 mglKg 
Thallium 0.001 mg/Kg 
Zinc 1.342 mg/Kg 

. 

NFO17 

WFO18 

WFOl9 

WFO20 

Cyanide 

Barium 
Iron 
Sodium 
Zinc 

: Aluminum : :, : ,.,, 
%al@um 

‘.I.’ . . ., 
: .: 

Cobalt . :. 
: ,: .,. ,. :’ . . 

Copper; 
Sodium ’ ” ..’ 

Zinc .:.. ,‘I -:Y:.:‘:, 

: 
Cyanide I ‘I’ :. 

Lead 

Lead 

Lead 

ND All samples in SDG WF016 

1.760 ug/L All water samples in SDG WFOl7 
31.120 ug/L 
88.880 uglL 
16.920 ug/L 

3.309 mg/Kg AI .so+samples:in .SDG WF917 
11.435MQ,Kg ,! ‘:.: ” :‘; .: :.. 
0.249;mg/Kg ,: ,. :, : :. 

1.650.;mg/Kg ;,; ;:: ,, 
,: : 

5.214.mglKg ; Y: 
.. 1 .+mg/Kg ; :, i :: ” 2 .: i ; : 

. . ,. . 
ND ,: &I samples in SDG WFOl7:,: 

ND All samples in SDG WFM6’ 

2.260 ug/L All water samples in SDG WFO19 

ND All samples in SDG WFO20 
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Table XIV 
Summary of Field Blank Contamination 
Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

lnorgenic’Anaiytes 

DG .;;..::; parsmete* .‘, : : ,, ; .; ,: .j : : ‘I’ ‘:; Concentration I Qualifier 

rFo16 Client ID: BKR00201 
Laboratory ID: RB583008 
Collection Date: 5120196 
Type: Rinsate 

Barium 1.8 ugfL 1.7u ug/L.’ 
Iron 5.6 ug/L 5.6U ug/L.’ 
Lead 2.3 ugfL None 
Sodium 57.5 uglL 57.5lJ ug/L’ 
Zinc 3.0 uglL 3.ou ug/L.’ 
Cyanide 1.8 ugfL None 

- 

IF01 6 

YFOl7 

Client ID: BKFOOlOl 
Laboratory ID: RB583009 
Collection Date: 5/2Of98 
Type: Source Blank 

Iron 6.4 ugfL 6.4U ug/L’ 
Sodium 52.9 UgfL 52.911 ugll’ 
Zinc 3.8 uglL 3.8U ug/L’ 

Cyanide ND, .:: :.. .None 

Client.ID: 31ROOlOl 
Laboratory ID: RB592020 

.,. : . 

Collection Date: : 5122l98 
: : 

:. 
Type: Rinsate’ 

; :: :” : .’ 
: 

Aluminum 
.,., . . 

86.5. ugfL .N&e 
Barium 2;~.ug/L 2.3U ug/L’ 
Calcium -503 ug/L None 
Chromium ‘.1’13ugfL : ” None 
Copper 1.4 uglL None 
Iron 132 ugfL 132U ug/L’ 
Lead 0.60 ug/L None 
Magnesium 66.2 ugfL None 
Manganese 3.0 ug/L None 
Sodium 264 ugfL None 
Zinc 7.0 ug/L 7.8U ug/L’ 
Cyanide ND None 

NF017 Client ID: 12ROOlOl 
Laboratory ID: RB592022 
Collection Date: 5121198 
Type: Rinsate 

Aluminum 19.1 ugfL None 
Barium 1.0 uglL 1.8U ug/L’ 
Calcium 06.5 ugfL None 
Iron 15.6 ugfL 15.6U ug/L’ 
Lead 0.60 ugfL None 
Magnesium 30.5 ug/L None 
Sodium 59.8 ug/L None 
Zinc 3.0 uglL 3.8U ug,‘L’ 
Cyanide ND None 
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Table XIV 
Summary of Field Blank Contamination 
Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

:, :. horganid Analytes : 

S,,G : ::. ~&,ra,,,eter ‘.. : : ,’ ... : Concentration I Qualifier 

WFO18 Client ID: 30ROOlOl 
Laboratory ID: RB602010 
Collection Date: 5123196 
Type: Rinsate 

Lead ND None 

WFOl9 Client ID: 30ROO201 
Laboratory ID: MB04701 0 
Collection Date: 614198 
Type: Rinsate 

Lead ND None 

WFO19 Client ID: 30R00301 
Laboratory ID: MB068001 
Collection Date: 815196 
Type: Rinsate 

Lead ND None 

WFOl9 Client ID: ..:.. :. 3OFfJOlOl 
.. L&oratory ID: MBO68&3. 

. . 
: . . . 

Collection Date: S/5/98 .j’ 
,.: 

: ..: . :: : 
Type: . i Source Blank ..” 

.‘. 
.: . 

Lead 2.1&c .:, j -I 2.1 u .&c 

Client ID: ‘33ROOlOl 
. 

WFO20 .., ,., . . ,: 

Laboratory ID: MB080016 
.’ 

‘. 
Collection Date:‘. 6f8f96 I ’ :, . . ,.. 

.. :Rinsate .’ ,: .’ 
.: .. 

Type: 
: : : .: : 

. . .’ 

Lead 1.6 ug/L None 

‘= sample result was modified based on an associated method blank concentration. 

Note: see detailed data validation report for the discrete qualifiers. 
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Table XV 
Sample Event PARCC Summary 

Subsurface Soil Invesiigation, Phase IIB 
NAS Whiting Field, Milton, Florida 

Vdatiles AcQZptable 
Semivolatiles Acceptable 
Petiddes,‘PCBs Acceptable 
Metals Acceptable 
Cyanide Acceptable 

ACCeptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 

ACCeptBbk 

Acceptable 
Acceptable 
Acceptable 
Acceptable 

100 Acceptable 
100 Acceptable 
100 Acceptable 
100 Acceptable 
100 Acceptable 

WFOl7 Vdatiles 
Semivohtiles 
Pesticides/PC% 
Metals 
Cyanide 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

1003 Acceptable 
100 Acceptable 
1M) Acceptable 
100 Accsptable 
100 Acceptable 

WFO18 Vdatiles 
Semivolatiles 
Lead 

Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 

1cKl Acceptable 
100 Acceptable 
100 Acceptable 

WFO19 Vdatiles 
Semivdatiles 
Lead 

Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 

100 Acceptable 
loo3 Acceptable 
100 Acceptable 

WFO20 Volatiles 
Semivdatiles 
Lead 

: 

Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 

Acceptable 100 Acceptable 
Acceptable 100 Acceptable 
Accept&+, 1 op ;,.‘:‘.’ ... ii. 

Acceptable 

‘Cumulative of sampling and a&ytical compdnents. 
:. . : 

2Analytkal component. : j. 

%amples results rejected for database purposes were not used in the completeness cafcuiation. 
: ;.: :. :.,: 

i 
Notes: All completeness is expressed es the ratio of number of sample results considered usable&e., not qualiied as rejected) to the total number oi 

sample results, 

% = percent . . 
.. : 
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‘. 
Table 1 

SDG#: Wi022 VALIDATION SAMPLE TABLE LDC#: 1932A 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

~KTOlOOl R6858001 

IKROl 001 RB058002 

QC 

Type 

TB 

R 

Parameters/Analytical Method Job& 8532-20 

Date Pesticides 
Matrix Collected VOA SVOA /PCBs Metals Cyanide 

water 7-I 6-96 X 

water 7-l 6-96 X X X X X 

IKGOOlOl FIB858003 

IKGOOlOlD RBa58004 

1 water 7-l 6-96 X X X X X 

FD water 7-16-96 X X X X X 

lKGOOt 02 

1KGOOi 02F 

RBaSa005 

RBa58006 

water 7-l 6-96 X X X X X 

water 7-l 6-96 X 

IKG00103 

lKG00202 

RB858007 

RBa5aooa 

water 7-16-96 X X X X X 

water 7-17-96 X X X X X 

IKG0020t 

lKFOlOO1 

I RBB58009 I I water I 7-l 7-96 I X I X I X I-~ X I ~~~~~ X 

I RBB58010 I I water 1 7-17-96 1 x I x I x I . x I x SB 

7TOllOt ~~~ I RBa73001 I I water I 7-18-96 I X I TB 

7GOO 102 I RBa73002 I 1 water I 7-18-96 I X I X I X I X I X 

7GOOlOl I- -~~~ ~~~ RBa73003 I I water I 7-18-96 I X I X I X I X I ~~~~ Xp 

7G00201 I RBa73004 1 I water I 7-18-96 I X I X I X I X I X 

7G00301 

7G00201 F 

lG00101 

RBa73005 

RBa73006 

A8873007 

lG00102 

1 GO01 02D 

RB873008 

RBa73009 

water 7-18-96 X X X X X 

water 7-l 8-96 X 

water 7-19-96 X X X X X 

water 7-19-96 X X X X X 

water 7-19-96 X X X X X 

KGOOiOlMS RBa58003MS MS water 7-l 6-96 X X X X X 

KG001 01 MSD 1 RBa5aoo3MSD 1 MSD 1 water 1 7-16-96 1 x 1 x X I X I X ___~-- 

TB = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SDG#: WI=023 VALIDATION SAMPLE TABLE LDC#: 1942A 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-20 

QC Date Pesticides 
Client ID # Lab ID # We Matrix Collected VOA SVOA IPCBs Metals Cyanide 

1lT01201 RBaa7001 TB water 7-22-96 X 

31 GO0401 RB887002 water 7-22-96 X X X X X 

llG00201 RB887003 water 7-22-96 X X X X X 

)iG00201F RB887004 water 7-22-96 X 

~fROllO1 RB887005 R water 7-23-96 X X X X X 

11G00301 RB887006 water 7-23-96 X X X X X 

3KG00301 RB887007 water 7-23-96 X X X X X 

12G00201 RBaa700a water 7-23-96 X X X X X 

12GOOlOl RBaa7009 water 7-23-96 X X X X x 

)2GOOlOl F RI388701 0 water 7-23-96 X 

I aGo RBaa7011 water 7-24-96 X X X X X 

12G00301 RB887012 water 7-24-96 X X X X X 

12G00301 D RB887013 FD water 7-24-96 X X X X X 

16TOt301 R0aa70t 4 water 7-25-96 X 

‘6G00701 FIB88701 5 water 7-25-96 X X X X X 

I6600702 R0aa70t 6 water 7-25-96 X X X X X 

6G00702DL RBaa7016DL water 7-25-96 X 

6600703 RSaa70f 7 water 7-25-96 X X X X X 

6G00703DL RBaa7017DL water 7-25-96 X 

8G00201 RBaa70i a water 7-26-96 X X X X X 

12G00301 MS RBaa7012MS MS water 7-24-96 X X X X X 

12G00301 MSD RBaa7012MSD MSD water 7-24-96 X x X X X 

I “Trip Blank, R - - Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Mat+ *like, MSD = Matrix Spike Duplicate, DUP = Duplicate 

b?.’ l ,) 



SDG#: WF’O24 VALIDATION SAMPLE TABLE LDC#: 1943A 

Project Name: NAS Whiting Field Parameters/Analytical Method Job& 8532-20 

Client ID # I I QC 
Lab ID # Type Matrix 

18TOl401 

18GOOlOl 

RB920001 

RB920002 

TB water 

water 

15GOO401 I RB920003 I I ‘water 

BKG00203 

15R01201 

RB920004 

RB920005 

water 

R water 

BKG00203F 

15600702 

RB920006 

RB920007 

water 

water 

15G00702F 

15G00701 

RB920008 

RB920009 

water 

water 

15G0070lD RB920010 FD. water 
I I I 

15G00701 MS 1 RB920009MS 1 MS 1 water 

15G00701 MSD RB920009MSD MSD water 

Date 
Collected VOA SVOA 

Pesticides 
IPCBs Metals Cyanide 

7-29-96 X 

7-29-96 X X X X X 

730-96 I X I X I X I X X 

7-30-96 X X X X X 

7-31-96 X X X X X 

7-30-96 X 

7-31-96 X X X X X 

7-31-96 X 

7-31-96 X X X X X 

7-3 l-96 X X X 

7-31-96 X X X : i-----F 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, h&D = Matrix Spike Duplicate, DUP _ Duplicate 
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1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Table I 

SDG#: WF025 

Project Name: NAS Whiiing Field 

Client ID # Lab ID # 

15T01501 RB956001 

I5600703 RB956002 

15G00503 RB956003 

15G00503DL RB956003DL 

l5GOO502 RB956004 

l5G00501 RB956005 

5G00601 RB956006 

5600603 RB956007 

5G00601 D RB956008 

5G00503F RB956009 

5G00501 F RB956010 

5R01301 RB956011 

5T01601 RB956012 

5G00301 RB956013 

5600302 RB956014 

5600303 RB956015 

5GOOlOi RB956016 

5G00203 RB956017 

5G00301 F RB956018 

5G00203F RB956019 

5G00601 MS RB956006MS 

5G00601 MSD RB956006MSD 

~~~~~- 

VALIDATION SAMPLE TABLE LDC#: 1956A 

Parameters/Analytical Method Job#: 6532-20 

QC Date Pesticides 

Type Matrix Collected VOA SVOA /PCBs Metals Cyanide 

TB water 8-5-96 X 

water 8-5-96 X X X X X 

1 water 8-6-96 1 X X X X X 

water 8-6-96 X 

water 8-6-96 X X X X X 

water 8-6-96 X X X X X 

water 8-7-96 X X X X X 

water 8-7-96 X X X X X 

FD waler 8-7-96 X X X X X 

water B-6-96 X 

water 8-6-96 X 

R water 8-7-96 X X X X X 

TB water 8-8-96 X 

water 8-8-96 X X X X X 

water 8-8-96 X X X X X 
-p 

water 8-9-96 X X X X X 

water 8-8-96 X X X X X 

water 8-9-96 X X X X X 

water 8-8-96 X 

water 8-9-96 X 

MS water 8-7-96 X X X X X 

MSD water 8-7-96 X X X X X 

TP -,Trip Blank. R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

1 
.” 



1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

! 

1 

~ 

1 

1’ 

SDG#: WF026 VALIDATION SAMPLE TABLE LDC#: 1957A 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

15T01701 RB980001 

l5G00202 RB980002 

l5G00201 RB980003 

l5G00802 RB980004 

15G00802R RB980004R 

5G00801 RB980005 

‘6G00201 RB980006 

5G00803 RB980007 

6G00803D RB980008 

5G00202F RB980009 

5G00201 F RB980010 

5G00802F RB980011 

5R01401 RB980012 

5G00803F RB980013 

6G00201 F RB980014 

6TO1801 RB980015 

6G00202 RB980016 

6G00202DL RB980016DL 

6GOO203 RB980017 

6G00602 RB980018 

6G!x!60! RB980019 

6GOO403 RB980020 

6G00403DL RB980020DL 

6G00403D RB980021 

Parameters/Analytical Method Job#: 8532-20 

QC Date Pesticides 

Type Matrix Collected VOA SVOA /PCBs Metals Cyanide 

TB water 8-l 2-96 X 

water 8-l 2-96 X X X X X 

‘water 6-13-96 X X X X X 

water 8-13-96 X X X X X 

water 8-13-96 X 

water 8-13-96 X X X X X 

water 8-14-96 X X X X X 

water E-14-96 X X X X X. 

FD water 8-14-96 X X X X X 
. 

water 8-l 2-96 X 

water 8-13-96 X 
,- 

water 8-13-96 X 

R water 8-14-96 X X X X X 

water 8-14-96 X 

water 8-14-96 X 

TB water 8-15-96 X 

water 8-15-96 X X X X X 

water 8-l 5-96 X 

water 8-15-96 X X X X X 

water 8-15-96 X X X X X 

water 8-16-96 X x X X X 

water 8-i 6-96 X X X X X 

water 8-l 6-96 X 

water 8-l 6-96 X X X X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank. FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SDG#: WF026 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

I6G00403DDL RB980021 DL 

l6G00601 F RB980022 

I6G00403F RB980023 

15G00803MS RB980007MS 

I5G00803MSD RB980007MSD 

VALIDATION SAMPLE TABLE LDC#: 1957A 

Parameters/Analytical Method Job#: 8532-20 

QC Date Pesticides 

We Matrix Collected VOA SVOA /PCBs Metals Cyanide 

water 8-i 6-96 X 

water 8-16-96 X 

‘water 8-f 6-96 X 

MS water 8-l 4-96 X X X X X 

MSD water 8-14-96 X X X X X 

‘prip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Mat “- ke, MSD = Matrix Spike Duplicate, DUP = Duplicate 

*.i .,‘:t 0 



SDG#: WF-025 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

15G00502RE RB956004RE 

QC 

Type 

VALIDATION SAMPLE TABLE LDC#: 1970A 

Parameters/Analytical Method Job#: 8532-20 

Date 
Matrix Collected Pesticides/PCBs 

water 8-6-96 X 

TB = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate. MS = Matrix Spike, MSD = Matrix Spike Duplicate. DUP = Duplicate 
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SDG#: WiO27 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

16TO1901 RC016001 

I6G00401 RCOl6002 

I6600402 RCOl6003 

16G00101 RCO16004 

I6G00301 RCOl6005 

I6600302 RCOl6006 

I6600304 RC016007 

l6G00303 RCO16008 

‘6G00501 RCOl6009 

l6G00303F RC016010 

6G00501 F RC016011 

6R01501 RCOi6012 

6G00501 D RC016013 

i6TO2001 RC016014 

i6G02101 RC016015 

;6G02103 RC016016 

;6G02 102 RC016017 

19GOOlOl RC016018 

QG00301 RC016019 

QG00301 D RCOl6020 

~6G02102F RCO16021 

QG00301 F RCOl6022 

6~00501 MS RCOI 6009MS 

6G00501 MSD RC016009MSD 

Table 1 

VALIDATION SAMPLE TABLE LDC#: 19708 

Parameters/Analytical Method Job#: 8532-20 

QC Date Pesticides 

Type Matrix Collected VOA SVOA IPCBS Metals Cyanide 

TB water 8-l 9-96 X 

water 8-19-96 X X X X X 

‘water 8-19-96 X X X X X 

water 8-19-96 X X X X X 

water 8-20-96 X X X X X 

water 8-20-96 X X X X X 

water 8-20-96 X X X X X 

water 8-21-96 X X X X X 

water 8-21-96 X X X X X 

water 8-21-96 ,X 

water 8-21-96 X 

R water 8-21-96 X X X X X 

FD water 8-21-96 X X X X X 

TB water 8-22-96 X 

water 8-22-96 X X X X X 

water 8-22-96 X X X X X 

water 8-22-96 X X X X X 

water 8-23-96 X X X X X 

water 8-23-96 X X X X X 

FD water 8-23-96 X X X X X 

water 8-23-96 X 

water 8-23-96 X 

MS water 8-21-96 X X X X X 

MSD water 8-21-96 X X X X 1 X 

‘\Trip Blank, R = Rinsate, SB = Source Blank, 
../ 

FD = Field Duplicate, MS = Mat -\ 

,, 
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1 

1 

1 
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SDG#: WiO28 VALIDATION SAMPLE TABLE 

Project Name: NAS Whiting Field Parameters/Analytical Method 

QC Date 
Client ID # Lab ID # Type Matrix Collected VOA SVOA 

OTO2101 RC044001 TB water 8-26-96 X 

DG00201 RC044002 water 8-26-96 X X 

OGOOl 01 RC044003 ‘water 8-26-96 X X 

OG00201 RC044004 water 8-26-96 X X 

1 GO0402 RC044005 water 8-26-96 X X 

lG00102 RC044006 water 8-27-96 X X 

lG00401 RC044007 water 8-27-96 X X 

1 TO2201 RC044008 TB water 8-28-96 X 

1 GO0301 RC044009 water 8-28-96 X X 

1GOOlOl RC044010 water 8-28-96 X X 

lG00201 RC044011 water 8-28-96 X X 

2GOOlOl RC044012 water 8-27-96 X X 

2G00201 RC044013 water 8-27-96 X X 

lG00201F RC044014 water 8-28-96 

lGO0301F RC044015 water 8-28-98 

1R01601 RC044016 water 8-28:96 X X 

2GOOlOlD RCO44017 FD water 8-27-96 X X 

1 GO0201 D RC044018 FD water 8-28-96 X X 

2GOOlOlMS RCO44012MS MS water 8-27-96 X X 

2GOOlOl MSD RCO44012MSD MSD water 8-27-96 X X 

Pesticides 
/PCBs 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Metals 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

LDC#: 1974A 

Job#: 8532-20 

Cyanide 

X 

X 

X 

X 

x . 

X 

i 

X 
-:.. ** 
s >c 

x 
(..!<-, _ 
:X 

X 

X 

X 

X 

X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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SDG#: W<O29 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

I3TO2301 RC092001 

13G00101 RC092002 

13G00102 RC092003 

13G00201 RC092004 

l3G00103 RC092005 

14G00201 RC092006 

4G00101 RC092007 

3R01701 RC092008 

4GOOlOlD RC092009 

3G00103F RCo92010 

i6T02401 RCo92011 

i6G00901 RC092012 

i6G00904 RC092013 

t6600902 RC092014 

16GOO903 RC092015 

;6G00903F RCO92016 

4GOOlOlMS RC092007MS 

4GOOlOl MSD RCo92007MSD 

Table 1 

VALIDATION SAMPLE TABLE LDC#: 1989A 

Parameters/Analytical Method Job#: 8532-20 

QC Date Pesticides 

Type Matrix Collected VOA SVOA /PCBs Metals Cyanide 

TB water 9-9-96 X 

water 9-9-96 X X X X X 

‘water 9-9-96 X X X X X 

water 9- 1 O-96 X X X X X 

water 9- 1 O-96 X X X X X 

water 9-1 O-96 X X X X X 

water 9-l l-96 X X X X X 

R water 9-1 l-96 X X X X X 

FD water 9-l l-96 X X X X X 

water 9-1 O-96 X 

TB water 9-l 2-96 X 

water 9-l 2-96 X X X X X 

water 9-l 2-96 X X X X X 

wafer 9-13-96 X X X X X 

water 9-13-96 X X X X X 

water 9-13-96 X 

MS water 9-l l-96 X X X X X 

MSD water 9-l l-96 X X X X X 

T’ ’ np Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrib 

.J 

Yke, MSD = Matrix Spike Duplicate, DUP = Duplicate 

.b 



/ 

SDG#: WF030 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

i6TO2501 RC121001 

~6G00801 RC121002 

i6G00802 RC121003 

i6G00803 RC121004 

i6GOO804 RC121005 

i6G00602 RCl21006 

;6G00601 RCl21007 

;6G00603 RCl21008 

:6G00804F RCl21009 

‘6R01801 RCl21010 

‘6G00601 D RC121011 

6TO2601 RCl21012 

6600604 RCl21013 

6602201 RC121014 

6G02202 RCt21015 

6G02203 RC121016 

6G02203D RC121017 

6G0060lMS RCl21007MS 

6G00601 MS0 RCl21007MSD 

1 / 

VALIDATION SAMPLE TABLE LDC#: 2000A 

Parameters/Analytical Method Job#: 8532-20 

QC Date Pesticides 

Type Matrix Collected VOA SVOA /PCBs Metals Cyanide 

TB water 9-l 6-96 X 

water 9-l 6-96 X X X X X 

,water 9-l 6-96 X X X X X 

water 9-l 7-96 X X X X X 

water 9-l 7-96 X X X X X 

water 9-l 7-96 X X X x X 

water 9-l 8-96 X X X X ii 

water 9-l 8-96 X X X X X 
:* , . 

water 9- 17-96 X 

water 9-l 8-96 x . X X X x ” 
>C?,z 

FD water g-18-96 X X X X x: ” 

TB water g-19-96 X 

‘i 
water g-19-96 X X X X x ~ 

i 
water 9-l 9-96 X X X X X 

water g-19-96 X X X X X 

water g-20-96 X X X X X 

FD water g-20-96 X X X X X 

MS water 9-l 8-96 X X X X X 

MSD water 9-l 8-96 X X X X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SDG#: WF’O31 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

35TO2701 MB928001 

15G00801 MB928002 

35GOO802 MB928003 

15G00901 MB928004 

35G00902 MB928005 

15G01002 MB928006 

15G01001 MB928007 

)5G00301 MB928008 

15G00301 RE MB928008RE 

15G00801 F MB928009 

15GOO902F MB92801 0 

)5R01901 MB92801 1 

)5GOlOOlD MB92801 2 

l3T02801 MB958001 

)5GOOlOl MB958002 

13G00501 MB958003 

13G0020i MB958004 

OGOOI 01 MB958005 

13G00301 MB958006 

13G00301 D MB958007 

15Goi 001 MS MB928007MS 

15GOlOOl MSD MB928007MSD 

15GOlOOl DUP MB928007DUP 

VALIDATION ?AMPLE TABLE LDC#: 2031A 

Parameters/Analytical Method Job#: 8532-20 

QC Date Pesticides 

Type Matrix Collected VOA SVOA /PCBs Metals Cyanide 

TB water 9-23-96 X 

water 9-23-96 X X X X X 

iwater 9-23-96 X X X X X 

water 9-24-96 X X X X X 

water 9-24-96 X X X X X 

water 9-24-96 X X X X X 

water 9-25-96 X X X X X 

water 9-25-96 X X X X X 

water 9-25-96 X 

water 9-23-96 X 

water 9-24-96 X 

R water 9-25-96 X X X X X 

FD water 9-25-96 X X X X X 

TB water 9-26-96 X 

water 9-26-96 X X X X X 

water 9-26-96 X X X X X 

water 9-26-96 X X X X X 

water 9-27-96 X X X X X 

water 9-27-96 X X X X X 

FD water 9-27-96 X X X X X 

MS water 9-25-96 X X X X X 

MSD water 9-25-96 X X X 

DUP water 9-25-96 X X 

\Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matr:- -yike, MSD = Matrix Spike Duplicate, DUP = Duplicate \ 

;2 ;) 



SDG#: We031 B 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

05G01002 MC447001 

16TO4001 MC447002 

QC 

Type 

TB 

VALIDATION SAMPLE TABLE LDC#: 2121A 

Parameters/Analytical Method Job#: 7560-32 

Pesticides 
Date VOA SVOA /PCBs Metals 

Matrix Collected (CLP-1.9) (CLP-1.9) (CLP-1.9) (CLP-2.1) Cyanide 

water 11-21-96 X X X X X 

water 11-21-96 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate. MS = Matrix Spike, MSD = Matrix Spike Duplicate. DUP = Duplicate 

A-13 



SDG#: WF032 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

)6102901 MC01 1001 

)3G00401 MC01 1002 

)6GO0102 MCOl1003 

)6GOOlOl MC01 1004 

I6G00301 MC01 1005 

)6R02001 MC01 1006 

OG00501 MC01 1007 

‘9G00501 D MC011008 

!9T03001 MC037001 

!9GOOlOl MC037002 

i6G01201 MC037003 

i6G00102 MC037004 

!9G00501 MS MC01 1007MS 

19G00501 MSD MC01 1007MSD 

!9G0050l DUP MC01 1007DUP 

Table 1 

VALIDATION SAMPLE TABLE LDC#: 2046A 

Parameters/Analytical Method Job#: 8532-20 

Pesticides 
QC Date VOA SVOA /PCBs 

Type Matrix Collected (CLP-1.9) (CLP-1.9) (CLP-1.9) Metals Cyanide 

TB water g-30-96 X 

water g-30-96 X X X X X 

‘water lo-l-96 X X X X X 

water 10-l -96 X X X X X 

water 1 O-2-96 X X X X X 

R water 1 O-2-96 X X X X X 

water 1 O-2-96 X X X X X 

FD water 1 O-2-96 X X X X X 

TB water 1 O-3-96 X 

water 1 O-3-96 X X X X X 

water 1 O-3-96 X X X X X 

water 1 O-4-96 X X X X X 

MS water 1 O-2-96 X X X X X 

MSD water 1 O-2-96 X X X 

DUP water 1 O-2-96 X X 

- 
,3 Trip Blank. R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matr r*+pike. 

,!4 
MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SDG#: WF’O33 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

!9T03101 MC085001 

!6G00401 MC085002 

!6G00301 MC085003 

i6G00202 MC085004 

!9G00201 MC085005 

i6G01901 MC085006 

;6R02101 MC085007 

i6TO3201 MC1 18001 

i6G0020 1 MC1 18002 

i6G00201 D MC1 18003 

17GOOlOl MCI 18004 

;OG00501 MC 118005 

i6G00301 MC1 18006 

i6G00201 MS MCI 18002MS 

i6G00201 MSD MC1 18002MSD 

iSGO DUP MC1 18002DUP 

VALIDATION SAMPLE TABLE LDC#: 2069A 

Parameters/Analytical Method Job#: 8532-20 

Pesticides 
QC Date VOA SVOA /PCBs 

Type Matrix Collected (CLP-1.9) (CLP-1.9) (CLP-1.9) Metals Cyanide 

TB water 1 O-7-96 X 

water 1 O-7-96 X X X X X 

$water 10-8-96 , X X X X X 

water 1 O-8-96 X X X X X 

water 1 O-8-96 X X X X X 

water 1 O-9-96 X X X X X 

R water 1 O-9-96 X X X X X 

TB water 10-10-96 X 

water 1 O-9-96 X X X X X 
7;. 

FD water IO-g-96 X X X X X’ 
_. 

water lo-IO-96 X X X X X 

water 1 O-l O-96 X X X X X 

water IO-II-96 X X X X X 

MS water 1 O-9-96 X X X X X 

MSD water 1 O-9-96 X X X 

DUP water 1 O-9-96 X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Dt.Jpkate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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SDG#: WFO34 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

j6T03301 MC153001 

j6G02001 MC153002 

36600302 MCI 53003 

;6GOlaol MC153004 

~OG00301 MCI 53005 

30G00401 MC1 53006 

j6R02201 MC153007 

~OG00301 D MC153008 

36TO3401 MCI 76001 

~6GOllOl MCI 76002 

j6G01301 MCI 76003 

j6G00501 MC1 76004 

j6G00501 F MCI 76005 

jOG00301MS MC153005MS 

!OG00301 MSD MC153005MSD 

IOG00301 DUP MC153005DUP 

. 

Table 1 

VALIDATION SAMPLE TABLE LDC#: 207OA 

Parameters/Analytical Method Job#: 8532-20 

Pesticides 
QC Date VOA SVOA /PCBs 

Type Matrix Collected (CLP-1.9) (CLP-1.9) (CLP-1.9) Metals Cyanide 

TB water 10-14-96 X 

water 10-14-96 X X X X X 

‘water 1 O-1 5-96 X X X X X 

water 1 O-l 6-96 X X X X X 

water 1 O-1 6-96 X X X X X 

water 1 O-l 6-96 X X X X X 

R water 1 O- 16-96 X X X X X 

FD water 1 O-1 6-96 X X X X X 

TB water IO- 17-96 X 

water 1 O-l 7-96 X X X X X 

water lo- 17-96 X X X X X 

water 10-18-96 X X X X X 

water 10-18-96 X 

MS water 10-16-96 X X X X X 

MSD water 10-16-96 X X X 

DUP water 1 O-1 6-96 X X 

Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matr:- ‘- > “nike. MSD = Matrix Spike Duplicate, DUP = Duplicate 
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SDG#: WFo35 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

16TO3501 MC214001 

i6G00401 MC214002 

i6G01601 MC214003 

i6G01501 MC21 4004 

;6G01701 MC214005 

i6R02301 MC214006 

;6GOi701D MC214007 

;6T03601 MC231 001 

~6G00101 MC231 002 

16GOOlOl MC23 1003 

6G01001 MC231 004 

6G01701MS MC214005MS 

6G01701MSD MC214005MSD 

6G01701 DUP MC214005DUP 

VALIDATION SAMPLE’TABLE LDC#: 2076A 

Parameters/Analytical Method Job#: 6532-20 

Pesticides 
QC Date VOA SVOA /PCBs 

Type Matrix Collected (CLP-1.9) (CLP-1.9) (CLP-1.9) Metals Cyanide 

TB water 1 O-21 -96 X 

water 1 O-21 -96 X X X X X 

,water 1 O-22-96 X X X X X 

water 1 O-22-96 X X X X X 

water 1 O-23-96 X X X X X 

R water 1 O-23-96 X X X X X 

FD water 1 O-23-96 X X X X X 

TB water 1 O-24-96 X 

water 1 O-24-96 X X X X X 

water 1 O-24-96 X X X X X 

water 1 O-25-96 X X X X X’. 

MS water 1 O-23-96 X X X X x- 

MSD water 1 O-23-96 X X X 

DUP water 1 O-23-96 X X 

TB = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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SDG#: WPO36 

Project Name: NAS Whiting Field 

II GO0201 MC262005 

rlG0020lF MC262006 

water 

water 

i4R02401 

i4GOOlOiD 

MC262007 

MC262008 

R 

FD 

water 

water 

llTO3801 

IlG00301 

MC284001 

MC284002 

TB water 

water 

II GO0402 I- MC284003 I I water 

llG00403 

i4GOOlOiMS 

MC284004 

MC262004MS MS 

water 

water 

i4GOOlOlMSD MC262004MSD MSD water 

14G00101DUP MC262004DUP DUP water 

Table 1 

VALIDATION SAMPLE TABLE LDC#: 2077A 

Parameters/Analytical Method Job#: 8532-20 

Pesticides 
Date VOA SVOA /PCBs 

Collected (CLP-1.9) (CLP-1.9) (CLP-1.9) Metals Cyanide 

1 O-28-96 X 

1 O-29-96 X X X X X 

1 O-29-96 X X X X X 

1 o-30-96 X X X X X 

1 o-30-96 X X X X X 

1 o-30-96 X 

1 o-30-96 X X X X X 

1 o-30-96 X X X X X 

IO-3196 X 

1 O-3 t-96 X X X X X 

10-31-96 X X X X X 

11-1-96 X X X X X 

10-30-96 X X X X X 

103086 X X X 

1 O-30-96 X X 

Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Qn;ke, MSD = Matrix Spike Duplicate, DUP = Duplicate 

b 



SDG#: WI%37 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

5TO3901 MC424001 

5G00502 MC424002 

5GOO503 MC424003 

6GOO202 MC424004 

6600203 MC424005 

5600802 MC424006 

5600803 MC424007 

5G00803D MC424008 

5R02501 MC424009 

5FOO20 1 MC42401 0 

6G00702 MC448001 

6G00703 MC448002 

6000403 MC448003 

6T04001 MC448004 

5G00803MS MC424007MS 

5G00803MSD MC424007MSD 

VALIDATION SAMPLE TABLE LDC#: 2071A 

Parameters/Analytical Method Job#: 8532-20 

Pesticides 
QC Date VOA SVOA /PCBs 

Type Matrix Collected (CLP-1.9) (CLP-1.9) (CLP-1.9) Metals Cyanide 

TB water 11-18-96 X 

water 11-18-96 X 

Iwater 1 l-l 8-96 X 

water 11-19-96 X 

water 11-19-96 X 

water 1 I-20-96 X 

water 1 I-20-96 X 

FD water 1 I-20-96 X 
,t. 

R water 1 i-20-96 X / 

water 1 I-20-96 X X X X X’ 

water 1 l-21 -96 X 

water 11-21-96 X 

water 1 l-22-96 X 

TB water 11-21-96 X 

MS water 1 l-20-96 X 

MSD water 1 I-20-96 X 

TB = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate. MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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SDG#: WFO38 VALIDATION SAMPLE TABLE LDC#: 2099A 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 
QC 

We Matrix 

l6T04101 

L6B00101 

MC687001 

MC687002 

TB water 

soil 

I6800202 MC687006 soil 

16800203 MC687007 soil 

16800301 MC687008 soil 

16800302 MC687009 soil 

16800303 MC687010 soil 

16B00303D MC68701 1 FD soil 

I6BOO401 MC68701 2 soil 

16BO0401 DL MC687012DL soil 

16800402 MC68701 3 soil 

:6800403 MC687014 SOII 

16B00403D MC687015 FD soil 
I I I 

‘6R02601 

6B00303MS 

MC68701 6 

MC68701 1MS 

R 

MS 

water 

soil 

6B00303MSD MC68701 IMSD MSD soil 

Table 1 

Date 
Collected 

Parameters/Analytical Method 

VOA 
ICLP-1.91 

Job#: 7560-32 

12-17-96 X 

12-I 7-96 X 

12-17-96 X 

12-17-96 X 

12-17-96 I X 

12-17-96 I X 

12-17-96 X 

12-17-96 X 

12-l 7-96 I X 

12-l 7-96 I X 

-1 12-I 7-96 X 

12-18-96 I X 

12-18-96 I X 

12-l 8-96 X 

12-18-96 X 

12-I 8-96 X 

12-17-96 X 
I 

- ‘Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Mat, MSD = Matrix Spike Duplicate, DtJp = Duplicate 

i 
.j 



SDG#: WfO39 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

15TO4201 MC698001 

15800101 MC698002 

15BOOlO2 MC698003 

QC 

Type 

TB 

VALIDATION SAMPLE TABLE LDC#: 2102A 

Parameters/Analytical Method Job#: 7560-32 

Date VOA 
Matrix Collected (CLP-1.9) 

water 12-19-96 X 

soil 12-20-96 X 

1 soil 12-20-96 X 

15800102DL MC698003DL I I soil I 12-20-96 I 

~~~~ 

X 

15BOO103 MC698004 soil 12-20-96 X 

I5800104 MC698005 soil 12-20-96 X 

15BOO105 MC698006 soil 12-20-96 X 
1 I I I I 

15B00106 MC698007 I soil 12-21-96 X 

15BOO201 MC698008 soil 12-21-96 X 

15800202 MC698009 soil 12-21-96 x . 

:5800203 MC698010 

i5R02701 MC69801 1 

soil 12-21-96 X 

R water 12-21-96 X 

~5800301 MC69801 2 soil 12-21-96 X 

85800302 MC698013 soil 12-21-96 X 

~5800303 MC698014 soil 12-21-96 X 

5800302D MC698015 FD soil 12-21-96 X 

5800203D MC69801 6 FD soil 12-21-96 X 

5800203MS MC698010MS MS soil 12-21-96 X 
I i i f 

5B00203MSD 1 MC698010MSD 1 MSD i soil 1 12-21-96 1 X 

TB = Trip Blank. R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SDG#: Wi%40 VALIDATION SAMPLE TABLE LDC#: 212OA 

Project Name: NAS ‘Wing Field 

Client ID # 

15TO4301 

15800401 

5B00402 

15800403 

i5800501 

Lab ID # 

MC783001 

MC783002 

QC 

Type 

TB 

Matrix 

water 

soil 

MC783005 I I soil 

Date 
Collected 

Parameters/Analytical Method 

VOA 
(CLP-1.9) 

Job#: 7560-32 

l-7-97 I X 

l-7-97 X 

l-7-97 X 

l-7-97 X 

l-7-97 X 

,5800501 DL MC783005DL soil l-7-97 X 

‘5800502 MC783006 soil l-7-97 X 

5800503 MC783007 soil l-7-97 X 

5800201 MC783008 soil l-8-97 X 

5800202 MC783009 soil l-8-97 X 

5800203 MC78301 0 soil l-8-97 X 

5BOOlOl MC78301 1 soil l-8-97 X 

5800102 MC78301 2 soil l-8-97 X 

5800103 MC783013 soil l-8-97 X 

5800301 MC783014 soil l-9-97 X 

5800302 MC783015 soil l-9-97 X 
I I I I 

5800303 1 MC783016 1 I soil 1 l-9-97 I X 

5R02801 

5800203D 

5800103D 

5B00203MS 

5B00203MSD 

MC78301 7 

MC78301 8 

MC783019 

MC7830lOMS 

MC7830lOMSD 

R 

FD 

FD 

MS 

MSD 

water l-9-97 X 

soil l-8-97 X 

soil l-8-97 X 

soil l-8-97 X 

soil l-8-97 X 

7 Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Mat? ‘y{ke, MSD = Matrix Spike Duplicate, DUP = Duplicate 

12 



SDG#: WI%41 

Project Name: NAS Whiting 

35FOO301 MD908002 

35R03001 MD908003 

35GOOlOl MD908004 

35GOOlOl D MD908005 

35GOOlOlDRE MD908005RE 

35G00103 MD908006 

35G00103F MD908007 

35G00102 MD908008 

37G00102 MD908009 

water 

R 0 water 

water 

FD water 

FD water 

water 

water 

water 

water 

57TO4601 

36G00101 

MD926001 

MD926002 

TB water 

water 

36GOOlOl F 

~7GOOlOl 

MD926003 

MD926004 

water 

water 

~6G00102 

16G00102RE 

MD926005 

MD926005RE 

water 

water 

16G00103 MD926006 water 
I I I 

)6G00103RE MD926006RE water 

35TO4701 MD950001 TB water 
I I I 

s5GOO202 

15G00202D 

MD950002 

MD950003 

water 

VALIDATION SAMPLE TABLE LDC#: 2323A 

Parameters/Analytical Method 

Pesticides 
Date VOA SVOA /PCBs Metals 

Collected (1.9) (1.9) (1.9) (2.1) 

6-1 l-97 X 

6-l l-97 X X X X 

6-l l-97 X X X X 

6-l l-97 X X X X 

6-l l-97 X X X X 

6-l l-97 X 

6-l l-97 X X X X 

6-1 l-97 X 

6-12-97 X X X X 

6-l 2-97 X X X X 
,G. 

6- 12-97 X 

6-l 2-97 X X X X 

6-12-97 X 

6-l 2-97 X X X X 

6-l 3-97 X X X X 

6-13-97 X 

6-13-97 X X X X 

6-13-97 X 

6-15-97 X 

6-l 5-97 X X X X 

6-15-97 X X X X 

6-15-97 1 X I X I X I X 

6-l 6-97 X X X X 

6-l 6-97 X 

TB = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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SDG#: W&41 

Project Name: NAS Whiting 

Client ID # Lab ID # 

I3TO4801 MD985001 

13G00301 MD985002 

13G00301F MD985003 

13G00401 MD985004 

35GOOlOl MS MD908004MS 

35GOOlOlMSD MD908004MSD 

35GOOlOlDUP MD908004DUP 

Table 1 

VALIDATION SAMPLE TABLE LDC#: 2323A 

Parameters/Analytical Method 

Pesticides 
QC Date VOA SVOA /PCBs Metals 

Type Matrix Collected (1.9) U-9) (1.9) (2.1) 

TB water 6-16-97 X 

water 6-16-97 X X X X 

1 water 6-16-97 X 

water 6-16-97 X X X X 

MS water 6-1 l-97 X X X X 

MSD water 6-1 1-97 X X X 

DUP water 6-1 l-97 X 

T Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matr’ - 

> 

ike, 

i 

MSD = Matrix Spike Duplicate, DlJP = Duplicate 

..’ -4 
, 
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SDG#: W&2 VALIDATION SAMPLE TABLE LDC#: 23iiA 

Project Name: NAS Whiting 

Client ID # Lab ID # 

35TO4901 ME007001 

QC 

Type 

TB 

Parameters/Analytical Method 

Date VOA 
Matrix Collected (1.9) 

water 6-18-97 X 

15G00301 ME007002 water 6-17-97 X 
I I I I 

15G00901 I ME007003 I 11 water 1 6-18-97 I X 

15GOO902 ME007004 water 6-19-97 X 

15G00902D ME007005 FD water 6-l 9-97 X 
I I I I I 

15R03101 i ME007006 1 R 1 water 1 6-17-97 1 X 

15T05001 ME021001 water 6-20-97 X 
1 I I I I 

)5GOlOOl 1 ME02 1002 I I water I 6-20-97 I X 

15G01002 ME021 003 water 6-20-97 X 

15G00902MS MEoo7004MS MS water 6- 19-97 X 

)5G00902MSD ME007004MSD MSD water 6-19-97 X 

TB = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike. MSD = Matrix Spike Duplicate, DUP = Duplicate 
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SDG#: W&3 

Ptojeci Name: NAS Whiting 

Client ID # Lab ID # 

15T05101 ME042001 

15RO3201 ME042002 

15G00801 ME042003 

35600802 ME042004 

15G00802D ME042005 

13T05201 ME053001 

13G00501 ME053002 

l3GOOlOl ME053003 

13G00201 ME053004 

13G00301 ME053005 

13G00301 DL ME053005DL 

13TO5301 ME073001 

l6G00102 ME073002 

l6G00301 ME073003 

13G00401 ME073004 

iOTO5401 ME087001 

17GOOlOl ME087002 

~7GOOlOlD ME087003 

OG00501 ME087004 

OG00301 ME087005 

OG00401 ME087006 

SGo0802MS ME042004MS 

5G00802MSD ME042004MSD 

QC 

Type 

TB 

R 

FD 

TB 

TB 

TB 

FD 

MS 

MSD 

Table 1 

VALIDATION SAMPLE TABLE LDC#: 2315A 

Parameters/Analytical Method 

Date VOA 
Matrix Collected (1.9) 

water 6-23-97 X 

water 6-23-97 X 

water 6-24-97 X 

water 6-24-97 X 

water 6-24-97 X 

water 6-24-97 X 

water 6-24-97 X 

water 6-24-97 X 

water 6-25-97 X 

water 6-25-97 X 

water 6-25-97 X 

water 6-25-97 X 

water 6-26-97 X 

water 6-26-97 X 

water 6-26-97 X 

water 6-26-97 X 

water 6-26-97 X 

water 6-26-97 X 

water 6-26-97 X 

water 6-27-97 X 

water 6-27-97 X 

water 6-24-97 X 

water 6-24-97 X 

- \‘%rip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Mat,’ .“‘?ike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

/ . ..A’6 



SDG#: WF044 VALIDATION SAMPLE TABLE 

Parameters/Analytical Method 

LDC#: 2322A 

Project Name: NAS VI riting 

VOA 

(1.9) Matrix 
Date 

Collected 

water 6-29-97 

QC 

Type 

TB 

Client ID # 

16TO5501 

16R03301 

Lab ID # 

ME100001 X 

ME1 00002 R water 6-29-97 X 

water 6-29-97 X ME1 00003 

ME100004 

i6G00201 

water 6-29-97 X 

water 6-30-97 X ME100005 

ME1 10001 TB 

FD 

water 6-30-97 X 

water 6-30-97 X 

water 6-30-97 X 

water 7-l-97 X 

water 7-l-97 X 

i6G01201 ME1 10002 

ME1 10003 i6G01201 D 

i6G00102 MEi 10004 

ME1 10005 i6G01301 

i6105701 ME133001 TB water 7-2-97 X 

water 7-2-97 X 

water 7-2-97 X 

TB water 7-2-97 X 

water 7-2-97 X 

FD water 7-2-97 X 

water 7-2-97 X 

ME133002 i6G00401 

i6G02001 ME133003 

ME135001 

ME135002 

i6105801 

i6G00603 

r6G00603D 

i6600604 

ME135003 

ME135004 

water 7-3-97 X 
I I 1 

ME135005 

ME135006 

ME1 10002MS 

ME1 10002MSD 

i6G00601 

MS 

water 7-3-97 X 

water 6-30-97 X 

;6GOO602 

i6GOi 201 MS 

MSD water k-30-97 I x i6G01201 MSD 

TB = Trip Blank, R = Rinsate. SB = Source Blank. FD = Field Duplicate, MS = Matrix Spike. MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SDG#: WI%45 VALIDATION SAMPLE TABLE LDC#: 2345A 

Project Name: NAS Whiting 

i6TO6101 ME1 75001 

i6602301 ME1 75002 

;6GO2301 RE ME1 75002RE 

86602302 ME1 75003 

‘6GO2303 , ME175004 

IWTO6201 ME190001 TB 

IWG00302 ME190002 

)WG00302D ME1 90003 FD 

IWG00303 ME190004 

)WG00301 ME190005 

Parameters/Analytical Method 

Pesticides 
Date VOA SVOA IPCBS Metals 

Matrix Collected (1.9) (1.9) (l-9) (2.1) Cyanide 

water 7-7-97 X 

water 7-7-97 X X X X X 

water 7-8-97 X X X X X 

water 7-8-97 X X X X X 

water 7-8-97 X X X X X 

water 7-8-97 X X X X X 

water 7-8-97 X 

water 7-8-97 X 

water 7-9-97 X X X X X 

water 7-9-97 X 

water 7-9-97 X X X X X 

water 7-9-97 X 

water 7-9-97 X X X X X 

water 7-9-97 X 

water 7-9-97 X 

water 7-9-97 X X X X X 

water 7-9-97 X 

water 7-9-97 X X X X X 

water 7-l o-97 X X X X X 

water 7-l o-97 X 

water 7-1 o-97 X X X X X - 

water 7-1 o-97 X X X X X 

water 7-10-97 X X X X X 

water 7-l 1-97 X X X X X 

Blank, R = Ainsate, SB = Source Blank, FO = Field Duplicate. MS = Matrix Spike, MSD = Matrix Spike Duplicate. DUP z Duplicate 



SDG#: W&l45 

Project Name: NAS Whiting 

Client ID # Lab ID # 

3WG00301 F ME1 90006 

3WTO6401 ME226001 

3WTO6401 DL ME226001 DL 

3WG00401 ME226002 

3WG00201 ME226003 

3WG00502MS ME149004MS 

DWG00502MSD MEl49004MSD 

DWG00502DUP ME149004DUP 

Table 1 

VALIDATION SAMPLE TABLE LDC#: 2345A 

ParametetslAnalyticaI Method 

Pesticides 
QC Date VOA SVOA /PCBs Metals 

TYPO Matrix Collected (1.9) (1.9) (l-9) (2.1) Cyanide 

water 7-l l-97 X 

TB water 7-14-97 X 

water 7-l 4-97 X 

water 7-14-97 X X X X X 

water 7-15-97 X X X X X 

MS water 7-8-97 X X X X X 

MSD water 7-8-97 X X X 

DUP water 7-8-97 X X 

TB = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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SDG#: WitiS 

Project Name: NAS Whiting 

Client ID # Lab ID # 

3WTO6501 ME241001 

51 Fro3301 ME241 002 

~1G00101 ME241003 

~1G00101D ME241004 

3WT06601 ME261001 

~lG00401 ME261 002 

31 GO0402 ME261 003 

$1 GO0403 ME261 004 

llG00301 ME261 005 

)lT06701 ME305001 

11 GO0201 ME305002 

llG00l0lMS ME241003MS 

11G00101MSD ME241 OOBMSD 

llGOOlOlDUP ME241003DUP 

Table 1 

VALIDATION SAMPLE TABLE LDC#: 2377A 

Parameters/Analytical Method 

Pesticides 
QC Date VOA SVOA /PCBs Metals 

We Matrix Collected (1.9) (1.9) (1.9) (4-O) Cyanide 

TB water 7-l 5-97 X 

R water 7-15-97 X X X X X 

water 7-15-97 X X X X X 

FD water 7-15-97 X X X X X 

TB water 7-l 6-97 X 

water 7-l 6-97 X X X X X 

water 7-l 6-97 X 

water 7-16-97 X 

water 7-l 6-97 X 

TB water 7-21-97 X 

water 7-21-97 X 

MS water 7-l 5-97 X X X X 

MSD water 7-15-97 X X X 

DUP water 7-15-97 X 

T Blank, R = R&ate, SB = Source Blank, FD 7 Field Duplicate. MS = Matr’.. Toike. MSD = Matrix Spike Duplicate, DUP = Duplicate 

h i .* 
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SDG#: WI%47 

Project Name: NAS Whiting 

Client ID # Lab ID # 

I9WO28 ME243001 

:9wo27 ME243002 

89WO24 ME243003 

‘9WO32 ME243004 

‘9WO34 ME243005 

;9W034D ME243006 

9wo31 ME243007 

iTOR_BLK ME243008 

QC 

Type 

VALIDATION SAMPLE TABLE LDC#: 2346A 

Parameters/Analytical Method 

Date VOA Metals 
Matrix Collected OLVOl .o (2-l) 

water 7-1597 X 

water 7-15-97 X 

water 7-l 5-97 X 

water 7-15-97 X X 

water 7-15-97 X X 

water 7-15-97 X 

water 7-l 5-97 X 

water 7-l 7-97 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SDG#: WF047 VALIDATION SAMPLE TABLE LDC#: 2346A 

Project Name: NAS Whiting 

Client ID # Lab ID # 

STOR-BLK2 ME267006 

39W034MS ME243005MS 

39W034MSD ME243005MSD 

39WO34DUP ME243005DUP 

oc 

Type 

MS 

MSD 

DUP 

Parameters/Analytical Method 

Date VOA Metals 
Matrix Collected OLVOl .o (2.1) 

water 7- 16-97 X 

water 7-l 5-97 X X 

water 7-15-97 X 

water 7-15-97 X 



SDG#: WFO48 

Project Name: NAS Whiting 

Client ID # Lab ID # 

l9D002 ME245001 

I9DOOl ME245002 

19D007 ME245003 

190023 ME264001 

19DO26 ME264002 

190016 ME264003 

19D013 ME264004 

l9DO19 ME264005 

19D018 ME264006 

r9D018D ME264007 

19D022 ME264008 

19R03.401 ME264009 

l9D018tiS ME264006MS 

19DOi 8MSD ME264006MSD 

QC 

Type 

FD 

I? 

MS 

MSD 

Table 1 

VALIDATION SAMPLE TABLE LDC#: 2338A 

Parameters/Analytical Method 

Date VOA 

Matrix Collected (1.9) 

soil 7-l 5-97 X 

soil 7-15-97 X 

soil 7-15-97 X 

soil 7-l 6-97 X 

soil 7-l 6-97 X 

soil 7-16-97 X 

soil 7-l 6-97 X 

soil 7-17-97 X 

soil 7-l 7-97 X 

soil 7-l 7-97 X 

soil 7-l 7-97 X 

water 7-16-97 X 

soil 7-17-97 X 

soil 7-17-97 X 

TB = Trip Blank, R = R&ate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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SDG#: W&9 

Project Name: NAS Whiting 

Client ID # Lab ID # 

?.9T10201 ME262001 

l9WO23 ME262002 

39WO26 ME262003 

l9WO25 ME262004 

39wo29 ME262005 

l9WO30 ME262006 

~9lJ001 ME262007 

19WO18 ME263001 

l9WO19 ME263002 

l9WO20 ME263003 

19wo21 ME263004 

19Wo21 D ME263005 

19wo22 ME263006 

,9T10401 ME263007 

K%Wo21 MS ME263004MS 

19Wo21 MSD ME263004MSD 

Table 1 

VALIDATION SAMPLE TABLE LDC#: 2347A 

Parameters/Analytical Method 

QC Date VOA SVOA 

We Matrix Collected V-9) (1.9) 

TB water 7-15-97 X 

water 7-16-97 X 

1 water 7- 16-97 X 

water 7-16-97 X 

water 7-16-97 X 

water 7-16-97 X 

water 7-16-97 X X 

water 7- 17-97 X 

water 7-17-97 X 

water 7-l 7-97 X 

water 7-l 7-97 X 

FD water 7-17-97 X 

water 7-l 7-97 X 

TB water 7-17-97 X 

MS water 7-l 7-97 X 

MSD water 7-l 7-97 X 

7 “‘Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matr’ “‘,ike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

#.i 
I 
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SDG#: WiO51 VALIDATION SAMPLE TABLE LDW: 2360A 

Project Name: NAS Whiting 

I I I 

Parameters/Analytical Method 

Date VOA Metals 
Client ID # 

l6T06801 

Lab ID # 

ME306001 

QC 

Type 

TB 

Matrix 

water 

Collected (1.9) I W-P) 
I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1’ 

7-2 l-97 X 

7-21-97 X 6R03501 I ME306002 I R water 

6G00401 

6G00401 D 

ME306003 

ME306004 FD 

, water 

water 

6GOO402 ME306005 

6G00403 ME306006 

water 

water 

7-22-97 X 

7-22-97 X 

7-22-97 I X I 6TO6901 ME322001 

6G00302 ME322002 

TB water 

water 7-22-97 I X I X 

6600303 I ME322003 I I water 7-22-97 I X I X 

6GO0202 1 ME322004 1 I water 7-23-97 I X I X 

6G00203 I ME322005 I I water 7-23-97 I X -I-- ~~ X 

6TO7001 I ME340001 I I water TB 7-23-97 I X I 
6G00601 I ME340002 I I water 7-23-97 I X I X 

7-23-97 X 

7-23-97 X X 

6G00601 F 

6G00602 

ME340003 

ME340004 

water 

water 

6RO3601 MW340005 

6G00304 ME340006 

R water 

water 

7-23-97 X 

7-24-97 X X 

7-24-97 X 

7-24-97 X I X 

6G00304F ME340007 

6G00301 ME340008 

water 

water 

6G00101 ~~ -1 ME340009 I I water 7-24-97 X X 

7-24-97 X X 

7-25-97 I X I 

6GOOlOl D 

6TO7101 

ME34001 0 FD water 

I ME34800 1 i i water TB 

7-25-97 X X 

7-25-97 X 

6GOO702 ME348002 

6G00702DL ME348002DL 

water 

water 

TB = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

A-35 



SDG#: WFO51 

Project Name: NAS Whiting 

Client ID # Lab ID # 

I6GOO703 ME348003 

I6G00703DL ME348003DL 

I6G00701 ME348004 

I6G00401 MS ME306003MS 

16G00401 MSD ME306003MSD 

Table 1 

VALIDATION SAMPLE TABLE LDC#: 236OA 

Parameters/Analytical Method 

QC Date VOA Metals 

Type Matrix Collected (1.9) V-P) 

water 7-25-97 X X 

water 7-25-97 X 

, water 7-25-97 X X 

MS water 7-22-97 X 

MSD water 7-22-97 x 

rip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matr’ MSD = Matrix Spike Duplicate, DUP = Duplicate 
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SDG#: WiO52 

Project Name: NAS Whiting 

Client ID # Lab ID # 

39018 ME346001 

39019 ME346002 

39020 ME346003 

39021 ME346004 

3902oD ME346005 

39029 ME346006 

39T10501 ME346007 

STORAGEBLK ME346008 

19020MS ME346003MS 

i9020MSD ME346003MSD 

VALIDATION SAMPLE TABLE LDC#: 2354A 

Parameters/Analytical Method 

QC Date VOA 

Type Matrix Collected (OLVOl .O) 

water 7-25-97 X 

water 7-25-97 X 

1 water 7-25-97 X 

water 7-25-97 X 

FD water 7-25-97 X 

water 7-25-97 X 

TB water 7-25-97 X 

water 7-26-97 X 

MS water 7-25-97 X 

MSD water 7-25-97 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank. FD = Field Duplicate. MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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SDG#: WiO53 

Project Name: NAS Whiting 

Client ID # Lab ID # 

I5TO7201 ME367001 

l5R03701 ME367002 

5G00601 ME367003 

l5GOO602 ME367004 

5G00602D ME367005 

5T07301 ME377001 

5G00201 ME377002 

5GOOlOl ME377003 

5G00202 ME377004 

5600203 ME377005 

5T07401 ME390001 

5G00301 ME390002 

5GOO302 ME390003 

5G00701 ME390004 

5GOO702 ME390005 

5T07501 ME404001 

5G00401 ME404002 

5G00703 ME404003 

5G00703D ME404004 

5G00501 ME404005 

5G00501 F ME404006 

5GOO502 ME404007 

5G00503 ME404008 

5G00602MS ME367004MS 

Table 1 

VALIDATION SAMPLE TABLE LDC#: 2364A 

Parameters/Analytical Method 

QC Date VOA Metals 

We Matrix Collected (l-9) (2.1) 

TB water 7-27-97 X 

R water 7-27-97 X X 

’ water 7-27-97 X X 

water 7-27-97 X X 

FD water 7-27-97 X X 

TB water 7-28-97 X 

water 7-28-97 X X 

water 7-28-97 X X 

water 7-29-97 X X 

water 7-29-97 X X 

TB water 7-29-97 X 

water 7-29-97 X X 

water 7-29-97 X X 

water 730-97 X X 

water 730-97 X X 

TB water 7-30-97 X 

water 7-30-97 X X 

water 7-30-97 X X 

FD water 7-30-97 X X 

water 731-97 X X 

water 7-31-97 X 

water 7-31-97 X X 

water 7-3 t-97 X X 

MS water 7-27-97 X X 

“Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrr- .. MSD = Matrix Spike Duplicate, DIJP = Duplicate 

j i 
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Table 1 

SDG#: WFO53 VALIDATION SAMPLE TABLE LDC#: 2384A 

Project Name: NAS Whiiing 

Client ID # Lab ID # 

1 bG00602MSD ME367004MSD 

15G00602DUP ME367004DUP 

QC 

Type 

MSD 

DUP 

Parameters/Analytical Method 

Date VOA Metals 
Matrix Collected (1.9) (2.1) 

water 7-27-97 X 

water 7-27-97 x 



SDG#: WF054 

Project Name: NAS Whiting 

Client ID # Lab ID # 

I5T07601 ME441 001 

15G00801 ME441002 

15G00801D ME441003 

I5GOO802 ME441004 

I5RO3801 ME441005 

I5GOO803 ME441006 

15GOO303 ME441007 

SOT07701 ME450001 

fOR03901 ME450002 

gOG00302 ME450003 

15G00801MS ME441002MS 

15G00801MSD ME441002MSD 

l5G00801 DUP ME441002DUP 

Table 1 

VALIDATION SAMPLE TABLE LDC#: 2399A 

Parameters/Analytical Method 

QC Date VOA Metals 

Type Matrix Collected (1.9) (2.1) 

TB water 8-4-97 X 

water 8-4-97 X X 

FD water 84-97 X X 

water 8-4-97 X X 

R water 8-5-97 X X 

water 8-5-97 X X 

water 8-5-97 X X 

TB water 8-5-97 X 

R water 8-6-97 X X 

water 8-6-97 X X 

MS water 8-4-97 X X 

MSD water 8-4-97 X 

DUP water 8-4-97 X 

brip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = M?+ /,’ %ke. MSD = Matrix Spike Duplicate, DUP = Duplicate 

,/ . :!o 



SDG#: WFO55 

Project Name: NAS Whiting 

Client ID # Lab ID # 

Y~VT08001 MF004001 

3WRO4101 MFoO4002 

IWG00401 MFoO4003 

IWG00401 D MF004004 

l3RO4201 MFoO4005 

3G00401 MF004006 

lWG00401MS MFo04003MS 

IWG00401MSD MF004003MSD 

QC 

Type 

TB 

R 

R 

MS 

MSD 

,au,e I 

VALIDATION SAMPLE iAtiL~ LDC#: 2511A 

Parameters/Analytical Method 

Date VOA 
Matrix Collected (1.9) 

water 1 o-27-97 X 

water 1 o-27-97 X 

water 1 o-27-97 X 

water I o-27-97 X 

water 1 O-28-97 X 

water 1 O-28-97 X 

water 1 o-27-97 X 

water 1 o-27-97 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table II 
Summary of Rejected Data (Organics) 

Groundwater and Subsurface Soil investigation, Phase 118 
NAS Whiting Field, Milton Florida 

I 

I.- 
I ‘t 

t- I 
[ I I I 
il I I I 
1 
1 

I 
I 
I 
I 
I 
I 

i 
I 
I 
I 

Samole SDG Fraction Compound 

No rqected results 

No rqected results 

No rejected results 

Roeson 

No rqected results 

No rqected results 

No rejected results 

WFO22 411 samples 

41: sampies 

411 samples 

411 samoles 

411 samples 

411 samples 

4olatlles 

;emwolatiles 

%sticides & PCBs 

u”rrFO23 

WF024 

WF025 

~~ 
Volatiles 

Semivoiatiles 

Pesticides & PCBs 

411 samples 

411 samples 

411 samples 

No rejected results 

No relected results 

No rejected results 

411 samples No rejected results 

411 samples No rejected results 

411 samples No rejected results 

411 samples 

&II samples 

All samples 

No rqected results 

No rejected results 

No rejected results 

Volatiles 

Semwolatiles 

Pesticides & PCBs 

Volatlles 

Semivolatiles 

Pesticides & PCBs 

V&&es 

WF026 

WF027 16G00501 

16GOO501 D 

16R01501 

66602101 

66G02103 

66TO2001 

a-8utanone 

a-6utanone 

2.Butanone 

PButanone 

2-Butanone 

2-Butanone 

No rejected results 

No relected results 

htial & Continung Cahbratlon 

W-J 

All samples 

All samples 

All samples 

All samples 

All samples 

Semwolatks 

Pestlades 8 PCBs 

V&tiles 

Semwolatlles 

Pesthzdes & PCBs 

No rqected results 

No rqected results 

No rqected results 

No rejected results 

No rejected results 

No rejected results 

No rqected results 

No rqected results 

No rqected results 

No rejected results 

No rqected results 

No rejected results 

No rejected results 

No rejected results 

No rejected results 

Target compound ldentificatlon (RT) 

No rejected results 

No rqected results 

No rejected results 

No rejected results 

No rejected results 

No rejected results 

No rejected results 

No rejected results 

No rejected results 

WFO26 

WF029 Volatiles 

Semwolatlles 

Pestiades & PC& 

Ail samples 

All samples 

All samoles 

WFO30 All samples 

All samples 

All samples 

All samples 

All samples 

All samples 

Volatiles 

Semwhtlles 

Pestlades & PCBs 

Volatlles 

Semwolatlles 

Pestudes B PCBs 

WF03 1 

WFO31 B All samples 

Ail samples 

All samples 

Volatlles 

Semwolatlles _ 

Pestlades & PCBs 

WF032 Volatiles 

Semwolatks 

All samples 

All samples 

Pestlcldes 8. PCBs 29GOO501 

29G00501 D 

All samples 

All samples 

All samples 

Volatiles 

Semwolatiks 

Pestindes 8 PCBs 

WF033 

WF034 V&tiles 

Semwolatiies 

Pesticides B PCBs 

All samples 

All samples 

All samples 

All samples 

All samples 

All samples 

V&tiles 

Semivolatiles 

Pestlades 8 PCBs 

WF035 

A-42 



Table II 
Summary of Rejected Data (Organics) 

Groundwater and Subsurface Soil investigation, Phase IlB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

Sample Compound 

No rejected results 

No remted results 

No rejected results 

411 samples 

41; samples 

411 samples 

No rejected results 

No rejected results 

No relected results 

411 samples No rejected results 

III samples 

411 samples 

No rejected results 

No rejected results 

411 samples 

411 samples 

411 samples 

No rejected results 

No rejected results 

No rejected results 

411 samples No rejected results 

411 samples No rejected results 

911 samDIes No rqected results 

411 samples 

MI samples 

411 samples 

NO rqected results 

No rejected results 

No rejected results 

411 samples 

411 samples 

411 samples 

No rejected results 

No rejected results 

No rejected results 

39TlOOOi Acetone 8 2-Butanone 

39WOOl Acetone 8 2-Butancne 

39woo2 Acetone B 2-Butanone 

39wom Acetone B 2.Butanone 

39woo4 Acetone 8 2.Butanone 

39woo5 Acetone B 2.Butanone 

39WOO6 Acetone & 2.Butanone 

39woo7 Acetone a 2-Butanone 

39WOO8 2.Butanone 

39wo12 Acetone & PButanone 

39WO12D Acetone 8 2-Butanone 

39wo13 Acetone 8 a-Butanone 

39wo14 Acetone & 2-Butanone 

39wo15 Acetone Ei PButanone 

39WO16 Acetone & 2-Butanone 

39wo17 Acetone a 2-Butanone 

39wo24 2.Butanone 

39wo27 2.Butanone 

39WO28 2-Butanone 

39wo31 2.Butanone 

39wo32 Acetone 8. P-Butanone 

39wo34 2.Butanone 

39W034D Acetone B 2-6utanone 

STOR-BLK P-Butanone 

STOR-BLK2 2.Butanone 

All samples No rejected results 

- 

- 

- 

Rosson Fraction SDG 

VFO36 

MO37 

‘olatiles 

iemwolatlles 

‘estlcides B PCBs 

khtlles 

iemwolat~les 

‘estlndes & PC& 

VFO38 ‘olatiles 

VFO39 kk&les 

VFO40 khtiles 

folatlles 

;emivolatiles 

‘esticldes B PCBs 

Matiles 

VF041 

VF042 

VFO43 

rYFO44 

hlatiles 

hxrkh.tiles 

‘eStiCldeS 8 PcBS 

lolatiles 

;emwolatiles 

‘esticides & PCBs 

nJFO45 

hFO46 

YF047 Matiles Initial 8 Continutng Calibration 

VW 

NF048 Jolatlles 
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Table II 
Summary of Rejected Data (Organics) 

Groundwater and Subsurface Soil Investigation. Phase 118 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

WF049 

WF049 

WF051 

WF052 

Fraction Sample Compound Reason 

Volatlles 39T13201 Acetone & 2.Butanone htial & Continu:n~ caI~!crs:,cr, 

39T: 3401 Acetone 8 2.Butanone IRF!F, 

39woi 8 Acetone 

39woi 9 2-Butanone 

39wo20 Acetone a a-Butanone 

39wo21 Acetone B 2.Butanone 

39wo21 D Acetone a 2.Butanone 

39wo22 Acetone & 2-Butanone 

39wo23 Acetone 8 2-Butanone 

39wo25 Acetone 8 aButanone 

39WO26 Acetone a 2-Butanone 

39wo29 PButanone 

39wo30 2-B&none 

Semivolatlles All samples No rejected results 

Volatiles All samples No rejected results 

Volatiles 39G018 Acetone 8 2-Butanone Initial & Contmulng Calibration 

39G019 Acetone 8 2.Butanone WW 

WFO53 Volatiles 

WFO54 Volatil& 

WFO55 Volatiles 

39G020 

39G02QD 

39G021 

396029 

39R10501 

STORAGE BLK 

All samples 

All samples 

All samples 

Acetone & aButanone 

Acetone & PButanone 

Acetone 8 2-Butanone 

Acetone B PButanone 

Acetone a PButanone 

Acetone 

No rejected results 

No rejected results 

No rejected results 
- 
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Table III 
Summar of RejeEt6d bate (inbrganics) 

Groundwater and SubsurfaCe Soil Investigation, Phase 118 
NAS Whiting Field, Milton Florida 

Inorganic Analytos 

Sample 

ill samples 

ill samples 

\I1 samples 

411 samples 

AlI samples 

411 samples 

411 samples 

411 samples 

411 samples 

VI samples 

\io re,e;tea results 

VP rqected results 

Vo rejected results 

‘40 relected results 

‘40 reJected results 

‘Jo rejected results 

Vo rejected results 

Vo rejected results 

411 samples 

411 samples 

No rqected results 

No rejected results 

No relected results 

No rejected results 

411 samples 

411 samples 

411 samples 

411 samples 

411 sampies 

911 samples 

411 samples 

35GOOiOl 

35G00301 

35GOO801 

35G00802 

D5GOO901 

05GOD902 

05GOlOOi 

05GOlOOl D 

05G01002 

05ROi901 

33GOOlOl 

33G002Ol 

33600301 

33G0030 1 D 

33600501 

All samples 

All samples 

All samples 

All samples 

All samples 

All samples 

All samples 

All samples 

All samples 

All samples 

All samples 

All samples 

All samples 

15FOO201 

All samples 

All samples 

No rejected results 

No relected results 

No rejected results 

No rejected results 

No rqected results 

No relected results 

No rqected results 

Cyanide 

Cyantde 

Cyanide 

Cyanide 

Cyanide 

Cyanide 

Cyanide 

Cyanide 

Cyanide 

Cyanide 

Cyanide 

Cyanide 

Cyarude 

Cyanide 

Cyanide 

No rqected results 

No rejected results 

No rqected results 

No rejected results 

No rejected results 

No relected results 

No relected results 

No rqected results 

No rejected results 

No reiected results 

No refected results 

No rejected results 

No rejected results 

Cyanide 

No rejected results 

No rejected results 

A-45 

Reason SDG 

VF022 411 metals 

3yanlde 

$11 metals 

Zyatude 

411 metals 

>yan!de 

ill metals 

3vanlde 
VFO25 

411 metals 

Svanide 
- 

VF027 411 metals 

Zvanlde 
- 

411 metals 

Cyanide 

411 metals 

Cyanide 

All metals 

Cyanide 
NF030 

Matnx spike (%R) 

All metals 

Cyanide 

NF031 

NFoJlB All metals 

Cyanide 

NF032 All metals 

Cyanide 

All metals 

Cvanlde 
wFo33 

WFO34 All metals 

Cvanlde 

WF035 All metals 

Cyarude 

WFO36 All metals 

Cyanide 

wFo37 All metals 

Cvanide Matrix spike (%R) 

WFO41 All metals 

Cyanide 



Table III 
Summary of Rejected Data (Inorganics) 

Groundwater and Subsurface Soil Investigation, Phase II8 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

J-k. i i 

SDG Fraction Sample Analyte Reason 

WF045 All metats All ~?olas No rqected results 

Cyanide All amDIeS No rejected results 

WFO46 All metals All samples No rejected results 

Cyanlde All samples No rejected results 

WF047 Ail metals All SamDIes No rejected results 

WF051 All metals All samDIes No rejected results 

WF053 All metals All samples No rejected results 

WF054 All metals All samples No rejected results 
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Table IV 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 

Groundwater and Subsurface Soil Investigation, Phase 118 
NAS Whiting Field, Milton Florida 

SDG Client ID 

WF022 BKGOOI 01 

WF023 02G00301 

WF024 15G00701 

WF025 15G00601 

Compound 

Volatiles 

Semivolatiles 
4-Chloro-3-methylphenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 

Pesticides/PCBs 

Volatiles 

Semivolatiles 
4-Nitrophenol 
2.4-Dinitrotoluene 
Pentachlorophenol 

Pesticides/PCBs 

Volatiles 

Semivolatiles 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 

Pesticides/PCBs 

Volatiles 

Semivolatiles 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 

Pesticides/PCBs 

Organic Compounds 

Criteria 

% Recovery RPD 

23-97 
1 O-80 
24-96 
9-l 03 

1 O-80 
24-96 
g-103 

1 O-80 
24-96 
9-l 03 

1 O-80 
24-96 
9-l 03 

% Recovery 

MS MSD 

108 115 
80 93 
100 108 
106 116 

88 82 
97 
139 122 

100 102 
102 106 
147 148 

99 102 
101 103 
124 130 

- 

RPD Qualifier 

None 

J (all detects) 
J (all detects) 
J (all detects) 
J (all detects) 

None 

None 

J (all detects) 
J (all detects) 
J (all detects) 

None 

None 

J (all detects) 
J (all detects) 
J (all detects) 

None 

None 

J (all detects) 
J (all detects) 
J (all detects) 

None 
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Table IV * 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Splke Duplicates 

Groundwater and Subsurface Soil Investigation, Phase 118 
NAS Whiting Field, Milton Florida 

Organic Compounds 

Criteria % Recovery 

SDG Client ID Compound % Recovery RPD MS MSD RPD Qualifier 

WF026 15G00803 Volatiles None 

Semivolatiles 
4-Chloro-3-methylphenol 23-97 99 J (all detects) 

4-Nitrophenol I O-80 108 114 J (all detects) 

Pentachlorophenol 9-103 140 144 J (all detects) 

2.4-Dinitrotoluene 24-96 100 J (all detects) 

Pesticides/PCBs None 

A’FO27 16G00501 Volatiles 
Benzene 511 12 J 

Semivolatiles 
4-Nitrophenol 1 O-80 91 91 J (all detects) 

Pentachlorophenol g-103 104 104 J (all detects) 

Pesticides/PCBs None 

UFO28 12G00101 Volatiles None 

Semivolatiles 
4-Nitrophenol 1 O-80 83 J (all detects) 

Pesticides/PCBs None 

JvFO29 14GOOf Of Volatiles None 

Semivolatiles 
4-Nitrophenol 1 O-80 88 91 J (all detects) 

Pentachlorophenol 9-l 03 106 J (all detects) 

Pesticides/PCBs None 

WFO30 66GOO601 Volatiles None 

Semivolatiles 
4-Nitrophenol 1 O-80 85 89 J (all detects) 

Pesticides/PCBs None 
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Table IV * 
./- 

Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 
Groundwater and Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

Criteria % Recovery 

SDG Client ID Compound % Recovery RPD MS MSD RPD Qualifier 

YF03 1 05G01001 Volatiles None 

Semivolatiles 
Phenol 542 50 None 
P-Chlorophenol 540 50 None 
4-Chloro-3-methylphenol 542 51 None 
4-Nitrophenol 1 O-80 250 95 58 None 
Pentachlorophenol 550 52 None 
1,4-Dichlorobenzene 528 45 J 

N-Nitroso-di-n-propylamine 538 56 J 

1,2,4-Trichlorobenzene 528 41 J 

Acenaphthene 531 84 J 
2.4-Dinitrotoluene 138 52 J 

Pyrene 131 54 J 

Pesticides/PCBs None 

VF031 B None Volatiles 
Semivolatiles 
Pesticides/PCBs 

VF032 29600501 Volatiles None 

Semivolatiles None 

Pesticides/PCBs None 

VF033 66G00201 Volatiles 
1 .I -Dichloroethene 514 16 None 

Semivolatiles 
4-Nitrophenol 1 O-80 83 None 

Pesticides & PCBs None 

‘IF034 30G00301 Volatiles None 

Semivolatiles 
Acenaphthene 46-f 18 531 44 37 None 

1.4-Dichlorobenzene 528 33 None 

1.2,4-Trichlorobenzene 528 34 None 

2.4-Dinitrotoluene 138 40 None 

Pyrene 531 36 None 



Table IV ’ 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 

Groundwater and Subsurface Soil Investigation, Phase II9 
NAS Whiting Field, Milton Florida 

Organic Compounds 

Criteria % Recovery 

SDG Client ID Compound % Recovery RPD MS MSD RPD Qualifier 

WF034 cont. 30G00301 Pesticides/PCBs None 

WF035 66G01701 Volatiles None 
Semivolatiles None 
Pesticides/PCBs None 

VVF036 54GOOlOl Volatiles None 

Semivolatiles 
4-Nitrophenol 1 O-80 101 81 None 
1.4-Dichlorobenzene 128 30 J 
1,2,4-Trichlorobenzene 528 36 J 

Pesticides/PCBs None 

UFO37 15600803 Volatiles None 

UFO38 36800303 Volatiles None 

UFO39 35800203 Volatiles None 

NFO40 37800203 Volatiles None 

iNFO41 35GOOi 01 Volatiles None 
Semivolatiles None 

Pesticides & PCBs 
Aldrin 40-I 20 124 121 J (all detects) 

NFO42 05GOO902 Volatiles None 

NFO43 05G00602 Volatiles None 

NFO44 66G01201 Volatiles 
Trichloroethene 514 40 None 

NFO45 OWG00502 Volatiles None 

Semivolatiles 
4-Nftrophenol 1 O-80 96 109 J (all cletects) 
2.4-Dinitrotoluene 24-96 100 J (all detects) 

. . 

..$ > 
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Table IV 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 

Groundwater and Subsurface Soil investigation, Phase ii9 
NAS Whiting Field, Milton Florida 

Organic Compounds 

Criteria % Recovery 

SDG Client ID Compound % Recovery RPD MS MSD RPD Qualifier 

WF045 cont. OWG00502 Pesticides & PCBs 
gamma-BHC 515 28 J 
Heptachlor 520 24 J 
Aldrin 40-I 20 522 128 29 J 
Dieldrin 52-126 518 134 22 J 
Endrin 56-I 21 <21 144 22 J 

WF046 31 GO01 01 Volatiles None 

Semivolatiles 
4-Nitrophenol 1 O-80 88 96 J (all detects) 

Pesticides & PCBs 
Endrin 56-121 127 J (all defects) 

WF047 39wo34 Volatiles None 

WFO48 39D018 Volatiles None 

WF049 39wo21 Volatiles None 

None Semivolatiles None 

WF051 16G00401 Volatiles None 

WF052 39020 Volatiles None 

iNFO53 15GOO602 Volatiles None 

JvFO54 15G00801 Volatiles None 

NFO55 13G00401 Volatiles None 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil investigation, Phase ii9 
NAS Whiting Field, Milton Florida 

SDG 

YF022 

NF022 

NF023 

INFO24 

NF025 

JvFO26 

Client ID 
Laboratory ID 
Collection Date 

Acetone 

Semivolatiles 
PesticideslPCBs 

Client ID 
Laboratory ID 

Collection Date 

Acetone 

Semivolatiles 
Pesticides/PCBs 

Client ID 
Laboratory ID 

Collection Date 

Acetone 
Carbon disulfide 

Semivolatiles 
PesticideslPCBs 

Client ID 
Laboratory ID 

Collection Date 

Acetone 

Semivolatiles 
Pesticides/PCBs 

Client ID 
Laboratory ID 
Collection Date 

Acetone 
l.P-Dichloroethene (total) 
Chlorobenzene 
Ethylben-zene 

1.4-Dichlorobenzene 
Naphthalene 
Diethylphthalate 

PesticideslPCBs 

Client ID 
Laboratory ID 
Collection Date 

Acetone 
2-Butanone 
Trichloroethene 

Bis(2-ethylhexyl)phthalate 

4,4’-DDT 

Organic Compounds 

BKGOOl 01 

RB858003 

7/l 6196 

ND 

ND 
ND 

01 GO01 02 
RB673008 

7/l 9/96 

4 ug/L 

ND 
ND 

02G00301 

RB887012 

7124196 

ND 
1 ug/L 

ND 
ND 

lSG00701 
RB920009 

7/31/96 

2 

ND 
ND 

lSG00601 

RB956006 

W’P6 

5 ug/L 
1 ug/L 
5 q/L 

1 ou ug/L 

12 ug/L 
4 ug/L 
1 ug/L 

ND 

15GOO803 
RB980007 

6/l 4196 

25 ug/L 
7 ug/L 
4 uglL 

2 ug/L 

0.16 ug/L 

BKGOOl 01 D 
RB656004 

7116196 

8 ug/L 

ND 
ND 

01 GO01 02D 
RB673009 

7/l 9196 

2 q/L 

ND 
ND 

02G00301 D 
I?888701 3 

712419 6 

10 ug/L 
ND 

ND 
ND 

15G00701 D 
RB920010 

7/31/96 

ND 

ND 
ND 

15G00601 D 

RB956008 

8/7/96 

8 w/L 
1 ug/L 
5 ug/L 
1 q/L 

12 ug/L 
4 q/L 
1 ug/L 

ND 

lSG00803D 
RB960008 

6/l 4/96 

5 ug/L 
1ou ug/L 

4 ug/L 

1 w/L 

0.079 ug/L 

RPD 

Not calculable 

67 

Not calculable 
Not calculable 

Not calculable 

46 

0 
0 

Not calculable 

0 
0 
0 

133 
Not calculable 

0 

67 

60 

,/--=? 

/--? 
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i’hble V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and ~~&-~$~%&“~~ii ii;$Gsiigation, phase l,B 

NAS Whiting Field, Milton Florida 

SIX 

NF026 

HF026 

WFO27 

WF027 

INFO28 

WF028 

Client ID 
Laboratory ID 

Collection Date 

Acetone 
1,2-Dichloroethene (total) 
Benzene 

Phenol 
Naphthalene 
Bis(2-ethylhexyl)phthalate 

Pesticides/PCBs 

Client ID 

Laboratory ID 
Collection Date 

Acetone 
Benzene 

Client ID 

Laboratory ID 
Collection Date 

Volatiles 

Bis(P-ethylhexyl)phthalate 

Pesticides/PCBs 

Client ID 

Laboratory ID 
Collection Date 

Acetone 
2-Butanone 

Semivolatiles 
Pesticides/PCBs 

Client ID 

Laboratory ID 
Collection Date 

Acetone- 

Phenol 
Bis(2-ethylhexyl)phthalate 

Pesticides/PCBs 

Client ID 
Laboratory ID 

Collection Date 

Acetone 

Bis(2-ethylhexyl)phthalate 

PesticideslPCBs 

Organic Compounds 

16600403 
RB960020 

8/l 6/96 

3 ug/L 
1 ug!L 

600 ug/L 

8 ug/L 
1 ug/L 
1 ug/L 

ND 

16G00403DL 

RB980020DL 

8/l 6196 

18 ug/L 
700 ug/L 

16G00501 

RCOl6009 

8121 I96 

ND 

2 q/L 

ND 

09G00301 

RCOI 8019 
8123196 

46 ug/L 
2 ug/L 

ND 
ND 

11 GO0201 
RC044011 

8128196 

5 ug/L 

4 ug/L 
5 ug/L 

ND 

12GOOlOl 
RC044012 

8127196 

3 ug/L 

2 ug/L 

ND 

16GOO403D 

RB960021 
8/l 6196 

2 ug/L 
2 ug/L 

600 ug/L 

8 ug/L 
2 ug/L 

1 ou ug/L 

ND 

16G00403DDL 
I309890021 DL 

8/l 6/96 

24 ug/L 
740 uglL 

16G00501 D 

RCOI 6013 
8121 I96 

ND 

IOU ug/L 

ND 

09G00301 D 

RCOl6020 
8/23/96 

18 ug/L 
1 ou ug/L 

ND 
ND 

11 GO0201 D 
RCO44018 

8128196 

II ug/L 

6 ug/L 
4 ug/L 

ND 

12GOOlOl D 
RC044017 

8127196 

6 q/L 

2 q/L 

ND 

RPD 

40 
67 
0 

0 
67 

Not calculable 

None 

29 
6 

Nona 

Not calculable 

Nona 

88 
Not calculable 

None 
None 

75 

40 
22 

None 

67 

0 

None 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG Organic Compounds RPD 

LNFO29 Client ID 14GOOlOl 14GOOlOl D 
Laboratory ID RC092007 RC092009 

Collection Date 9/l 1 I96 9111 I96 

Acetone 8 ug/L 4 ug/L 67 
Carbon drsulfide 3 ug/L IOU ugiL Not calculable 
Methylene chloride 1 ug/L IOU ug/L Not calculable 

Bis(2-ethylhexyl)pMhalate 4 w/L 4 us/L 0 

Pesticides/PCBs ND ND None 

WFO30 Client ID 88GOO601 88GOO601 D 
Laboratory ID RCl21007 RCI 21011 

Collection Date 9/l 8/96 9/l 8196 

Acetone 2 y/L 8 w/L 120 
Methylene chloride 2 ug/L 1ou ug/L Not calculable 

Bis(2-ethylhexyl)pMhalate 2 ug/L 3 ug/L 40 

PesticideslPCBs ND ND None 

WFO30 Client ID 66G02203 86GO2203D 
Laboratory ID RCI 21016 RC1.21017 

Collection Date g/20/96 9/20/96 

Acetone 4 ug/L IOU ug/L Not calculable 

Bis(2-ethylhexyl)phthalate 2 ug/L 1ou uglL Not calculable 

Pesticides/PCBs ND ND None 

WF031 Client ID 05GOlOOl 05G01001 D 
Laboratory ID MB928007 MB92801 2 

Collection Date 9125196 S/25/96 

Volatiles ND ND None 
Semivolatiles ND ND None 
PesticideslPCBs ND ND None 

WF031 Client ID 33G00301 33GOO301 D 
Laboratory ID MB958006 MB958007 

Collection Date S/27/96 g/27/96 

1 ,I -Dichloroethene 5 w/L 6 ug/L 18 
1.2-Dichloroethene (total) 4 ug/L 3 ug/L 29 

Trichloroethene 300 ug/L 300 ug/L 0 

Di-n-butylpMhalate 1 ug/L 1 q/L 0 

Pesticides/PCBs ND ND None 

,n, 

0%. 
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Table V 
Summary of Relative Percent Differences (R,PD) for qriginal and Field Duplicate Samples 

Groundwater and Subsu&‘&‘%ii Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

NF032 

NF033 

iNFO34 

WFO35 

WF036 

NFO37 

WFO38 

’ Organic Compounds RPD 

Client ID 29GOO501 29GOO501 D 

Laboratory ID MC01 1007 MC01 1008 

Collection Date 1 O/2/96 1 O/2/96 

Volatiles ND ND None 
Semivolatiles ND ND None 
Pesticides/PCBs ND ND None 

Client ID 88600201 66G00201 D 

Laboratory ID MC1 18002 MCI 18003 

Collection Date 1 O/9/96 1 O/9/98 

Trichloroethene 1 w/L 1 q/L 0 
Toluene 1 ug/L 1 ug/L 0 

Semivolatiles ND ND None! 
Pesticides/PCBs ND ND None 

Client ID 30G00301 30G00301 D 

Laboratory ID MC153005 MC1 53008 
Collection Date 1 O/l 6198 1 O/l 8196 

1.2-Dichloroethene (total) 31 ugtL 31 ug/L 0 
Trichloroethene 340 ug/L 340 ug/L 0 

Di-n-butylphthalate 2 q/L 1 ou ug/L Not calculable 

PesticideslPCBs ND ND None 

Client ID 66G01701 66G01701 D 

Laboratory ID MC21 4005 MC21 4007 
Collection Date 1 O/23/96 1 O/23/96 

Volatiles ND ND None 

Di-n-butylphthalate 3 q/L 2 ug/L 40 

PesticideslPCBs ND ND Now 

Client ID 54GOOlOl 54GOOlOl D 

Laboratory ID MC262004 MC262008 
Collection Date 1 O/30/96 1 O/30/96 

Volatiles ND ND None 

Drethylphthalate 1 ug/L IOU ug/L Not calculable 
Di-n-butylphthalate 1 ug/L IOU ug/L Not calculable 

PesticidesIPCBs ND ND None 

Client ID 15GOO803 15GOO803D 
Laboratory ID MC424007 MC424008 
Collection Date 11/20/96 llJ20196 

Trichloroethene 5 ug/L 5 ug/L 0 

Client ID 38800303 36B00303D 
Laboratory ID MC68701 0 MC68701 I 
Collection Date 12/l 7196 12/l 7198 

Volatiles ND ND None 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

WFO38 

WF039 

WF039 

WFO40 

WFO40 

WF041 

WF041 

WF042 

Client ID 
Laboratory ID 

Collection Date 

Volatiles 

Client ID 
Laboratory ID 

Collection Date 

Volatiles 

Client ID 

Laboratory ID 
Collection Date 

Volatiles 

Client ID 

Laboratory ID 

Collection Date 

Acetone 
Methylene chloride 

Client ID 
Laboratory ID 
Collection Date 

Acetone 
Methylene chloride 

Client ID 
Laboratory’ ID 

Collection Date 

Volatiles 
1 .l -Dichlcroethene 
1 ,I ,I -Trichloroethane 
Xylene (total) 

Semivolatiles 
Pestrcides & PCBs 

Client ID 

Laboratbry ID 
Collection Date 

Volatiles 
Chloroform 

Semivolatiles 
Brs(2-ethylhexyl)phthalate 

Pesticides & PCBs 

Client ID 

Laboratory ID 
Collection Date 

Volatiles 

Organic Compounds 

36800403 

MC687014 
12/l 8196 

ND 

35800302 

MC69801 3 

12121196 

ND 

35800203 

MC69601 0 

12/21/96 

ND 

37800203 

MC78301 0 

1 I8197 

14 ug/Kg 
2 w/Kg 

37800103 
MC78301 3 

118197 

18 ug/Kg 
3 uglKg 

35GOOlOl 
MD908004 

6/l 1 I97 

6 ug/L 
2 ug/L 
2 w/L 

ND 
ND 

35600202 

MD950002 
6115197 

3 w/L 

1ou ug/L 

ND 

05GOO902 

ME007004 
6/19/97 

ND 

36800403D 

MC68701 5 
12/l 8196 

ND 

35B00302D 

MC69801 5 
12/21196 

ND 

35800203D 
MC69801 8 

12l2ll96 

ND 

37800203D 

MC78301 8 

l/8/97 

12 ug/Kg 
10 ug/Kg 

37000103D 

MC78301 9 

1 l8l97 

22 ug/Kg 
11 ug/Kg 

35GOOlOl D 
MD908005 

6/l l/97 

7 ug/L 
2 @J/L 
1 ug/L 

ND 
ND 

35GOO202D 

MD950003 

6/l 5/97 

3 q/L 

5 ug/L 

ND 

05G00902D 
ME007005 

6/l S/S7 

ND 

RPD 

None 

None 

None 

15 
133 

20 
114 

15 
0 

67 

0 

Not calculable 
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Table .V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsu$%!%%% i&&tigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Collection Date 

Trichloroethene 
Not calculable 
Not calculable 

lable 

1 ,I -Dichloroethene 
1 .P-Dichloroethene (total) 

Collection Date 

Trichloroethene 

ME1 49004 

Pesticides & PCBs 

Collection Date 
ME241 003 

Pesticides & PCBs 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase II8 
NAS Whiting Field, Milton Florida 

SDG Organic Compounds RPD 

VFO47 Client ID 39WO34 39W034D 
Laboratory ID ME243005 ME243006 

Collection Date 7/l s/97 7/l s/97 

Volatiles 
Acetone 4 ug!L 5u LIgiL Not calculable 
Carbon &sulfide IU ug/L 1 ug/L Not calculable 

NF047 Client ID 39wo12 39WOlZD 
Laboratory ID ME267004 ME267005 

Collection Date 7/l 6197 7/l 6197 

Volatiles 
Methylene chloride 2u ug/L 1 ug/L Not calculable 
Benzene 2 q/L 2 uglL 0 

NF048 Client ID 39D018 39D018D 

Laboratory ID ME284006 ME284007 

Collection Date 7/l 7/97 7/17p7 

Voiatiles 
Acetone 27 w/Kg 27 ug/Kg 0 
Trichloroethene 2 ug/Kg 2 w/Kg 0 

NF049 Client ID 39WO21 39WO21 D 
Laboratory ID ME263004 ME263005 

Collection Date 7117197 7/l 7197 

Volatiles ND ND 

NF051 Client ID 16G00401 16G00401 D 
Laboratory ID ME308003 ME306003 

Collection Date 7122197 7122197 

Volatiles 
Acetone 18 ug/L 14 ug/L 25 

rNFO51 Client ID 16G00101 16GOOlOl D 

Laboratory ID ME340009 ME34001 0 

Collection Date 7124197 7124197 

WFO52 

WF053 

WF053 

Volatiles 

Client ID 
Laboratky ID 
Collection Date 

Volatiles 

Client ID 

Laboratory ID 
Collection Date 

Volatiles 
Trichloroethene 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 
1 ,P-Trichloroethene (total) 
Trichloroethene 
1 ,l -Dichloroethene 

ND ND 

39020 3902OD 
ME346004 ME346005 

7/25/97 7/25/97 

ND ND 

15G00602 15G00602D 

ME367004 ME367005 
7127197 7127197 

2 uglL 2 w/L 0 

15G00703 15G00703D 
ME404003 ME404004 

7pot97 7130197 

1 &l/L 2 q/L 67 
36 ug/L 38 ug/L 5 
2 ug/L 1ou ug/L Not calculable 
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fable V 
Summary of Relative Percent DiffFrences (BP@ for Original and Field Duplicate Samples 

Groundwater and’Subsu&~~kil ‘In&&igation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

WF054 

~ WFO5.5 

I 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 
Chlorobenzene 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 

Organic Compounds 

15GO0801 
ME441 002 

814157 

4 ug/L 

OWG00401 
MF004003 
1 O/27/97 

ND 

15G00801 D 
ME441 003 

814197 

4 ug/L 

OWG00401 D 
MF004004 
1 O/27/97 

ND 
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Table VI 
Summary of Surrogate Recoveries 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

# of 

SDG Client ID Compound Percent Recovery QC Limits Samples Qualifier 

4’FO22 All Volatiles All within CIC limits None 
All Semivolatiles All within QC limits None 

Pesticides/PCBs IO 
BKROIOOI Decachlorobiphenyl 56 60-l 50 J 

Decachlorobiphenyl 58 60-l 50 J 
BKGOOI 01 Tetrachloro-m-xylene 59 60-l 50 J 

Tetrachloro-m-xylene 57 60-t 50 J 
BKGOOI 02 Decachlorobiphenyl 37 60-I 50 J 

Decachlotobiphenyl 37 60-l 50 J 
BKGOOI 03 Decachlotobiphenyl 40 60-I 50 J 

Decachlorobiphenyl 41 60-I 50 J 
BKG00202 Decachlorobiphenyl 47 60-l 50 J 

Decachlorobiphenyl 47 60-I 50 J 
BKG00201 Decachlorobiphenyl 43 60-i 50 J 

Decachlotobiphenyl 43 60-l 50 J 

BKFOI 001 Tetrachloro-m-xylene 59 60-l 50 J 
Tetrachloro-m-xylene 59 60-l 50 J 
Decachlorobiphenyi 51 60-I 50 J 
Decachlorobiphenyl 47 60-l 50 J 

17G00101 Decachlorobiphenyl 58 60-I 50 J 
Decachlorobiphenyl 56 60-l 50 J 

17G00201 Decachlorobiphenyl 22 60-l 50 J 
Decachlorobiphenyl 21 60-I 50 J 

01 GO01 020 Decachlorobiphenyl 59 60-l 50 J 
Decachlorobiphenyl 56 60-I 50 J 

YFO23 All Volatiles All within QC limits None 
All Semivolatiles All within QC limits None 

Pesticides/PCBs 5 
01 Go0201 Decachlorobiphenyl 32 60-l 50 J 

Decachlorobiphenyl 26 60-l 50 J 
01 GO0301 Decachlorobiphenyl 49 60-l 50 J 

Decachlorobiphenyl 47 60-l 50 J 
02GOOlOI Decachlotobiphenyl 41 60-l 50 J 

Decachlorobiphenyl 42 60-l 50 J 

16600703 Decachlotobiphenyl 59 60-l 50 J 
Decachlorobiphenyl 55 60-l 50 J 

18G00301 Decachlorobiphenyl 46 60-l 50 J 
Decachlorobiphenyl 46 60-l 50 J 

ti 



Table VI 
Summary of Surrogate Recoveries 

Groundwater and Subsurface Soil Investigation, Phase II6 
NAS Whiting Field, Milton Florida 

Organic Compounds 

# of 
SDG Client ID Compound Percent Recovery QC Limits Samples Qualifier 

YF024 All Volatiles All within QC limits None 
All Semivolatiles All within QC limits None 

Pesticides/PCBs 1 
BKG00203 Decachlorobiphenyl 52 60-t 50 J 

Decachlorobiphenyl 48 60-l 50 J 

YF025 All Volatiles All within QC limits None 
All Semivolatiles All within QC limits None 

Pesticides/PCBs 5 
15GOOlOl Decachlorobiphenyl 21 60-l 50 J 

Decachlorobiphenyl 20 60-l 50 J 
15600303 Tetrachloro-m-xylene 57 60-l 50 J 

Tetrachloro-m-xylene 58 60-l 50 J 
15600502 Tetrachloro-m-xylene 155 60-l 50 J (all detects) 

Tetrachloro-m-xylene 162 60-t 50 J (all detects) 
15R01301 Decachlorobiphenyl 59 60-i 50 J 
15G00502RE Decachlorobiphenyl 53 60-l 50 J 

Decachlorobiphenyl 54 60-I 50 J 

VFO26 All Volatiles All within QC limits None 

Semivolatiles 2 
15G00802 2-Fluoroblphenyl 161 43-l 16 J (all detects) all B/N 

TerphenyCdl4 163 33-141 J (all detects) all B/N 
15G00802R P-Fluorobiphenyl 182 43-116 J (all detects) all B/N 

Terphenyl-dl4 153 33-141 J (all detects) all B/N 
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Table VI 
Summary of Surrogate Recoveries 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

# of 

SDG Client ID ” Compound Percent Recovery QC Limits Samples Qualifier 

VFO26 cont. Pesticides/PCBs 9 
15G00201 Decachlorobiphenyl 52 60-I 50 J 

Decachlorobiphenyl 50 60-I 50 J 
15600202 Decachlorobiphenyl 58 60-I 50 J 

Decachlorobiphenyl 58 60-I 50 J 
15G00801 Decachlorobiphenyl 43 60-l 50 J 

Decachlorobiphenyl 38 60-I 50 J 
lSG00803 Decachlorobiphenyl 58 60-I 50 J 

Decachlorobiphenyl 58 60-I 50 J 
16G00201 Decachlorobiphenyl 43 60-I 50 J 

Decachlorobiphenyl 37 60-t 50 J 
16600203 Decachlorobiphenyl 44 60-I 50 J 

Decachlorobiphenyl 43 60-I 50 J 
16600403 Decachlorobiphenyl 40 60-I 50 J 

Decachlorobiphenyl 39 60-I 50 J 
16G00403D Decachlorobiphenyl 47 60-l 50 J 

Decachlorobiphenyl 46 60-I 50 J 
16G00601 Decachlorobiphenyl 25 60-I 50 J 

Decachlorobiphenyl 25 60-I 50 J 

VF027 All Volatiles All within QC limits None 
All Semivolatiles All within QC limits None 

Pesticides/PCBs 2 
16G00304 Decachlorobiphenyl 46 60-I 50 J 

Decachlorobiphenyl 43 60-I 50 J 
66602103 Decachlorobiphenyl 58 60-l 50 J 

Decachlorobiphenyl 58 60-I 50 J 

VF028 All Volatiles All within QC limits None 
All Semivolatiles All within QC limits None 

Pesticides/PCBs 5 
1 OGOOI 01 Decachlorobiphenyl 50 60-I 50 J 

Decachlorobiphenyl 48 60-l 50 J 
11 GOOf 01 Decachlorobiphenyl 47 60-I 50 J 

Decachlorobiphenyl 47 60-t 50 J 
11 GO0301 Decachlorobiphenyl 25 60-I 50 J 

Decachlorobiphenyl 24 60-l 50 J 
11 GO0401 Decachlorobiphenyl 29 60-l 50 J 

Decachlorobiphenyl 29 60-l 50 J 
11 GO0201 D Decachlorobiphenyl 59 60-I 50 J 



Table Vi 
Summary of Surrogate Recoveries 

Groundwater and Subsurface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

# of 
SDG Client ID Compound Percent Recovery QC Limits Samples Qualifier 

YF029 All Volatiles All within QC limits None 
All Semivolatiles All within QC limits None 

Pesticides/PCBs 3 
13G00101 Decachlorobiphenyl 23 60-l 50 J 

Decachlorobiphenyl 23 60-I 50 J 
66G00901 Decachlorobiphenyl 43 60-I 50 J 

Decachlorobiphenyl 42 60-I 50 J 
66G00903 Decachlorobiphenyl 52 60-I 50 J 

Decachlorobiphenyl 52 60-I 50 J 

VFO30 All Volatiles All within QC limits None 
All Semivolatiles All within QC limits None 

Pesticides/PCBs 1 
66GOO804 Decachlorobiphenyl 31 60-I 50 J 

Decachlorobiphenyl 31 60-i 50 J 

VFO31 All Volatiles All within QC limits None 
All Semivolatiles All within QC limits None 

Pesticides/PCBs 3 
05G00301 Tetrachloro-m-xyfene 56 80-I 50 J 

Tetrachloro-m-xylene 52 60-I 50 J 
05GOOf 01 Decachlorobiphenyl 164 60-I 50 J (all detects) 
05G01002 Tetrachloro-m-xylene 57 60-I 50 J 

VFO31B All Volatiles All within QC limits None 
All Semivalatiles All within QC limits None 

All Pesticides/PCBs All within QC limits None 

VF032 All Volatiles All wRhin QC limits None 
All Semivolatiles All within QC limits None 

29GOOlOl Pesticides/PCBs 1 
Tetrachloro-m-xylene 54 60-I 50 J 
Tetrachloro-m-xylene 56 60-I 50 J 
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Table VI 
Summary of Surrogate Recoveries 

Groundwater and Subsurface Soil Investigation, Phase 119 
NAS Whiting Field, Milton Florida 

Organic Compounds 

# of 
SDG Client ID Compound Percent Recovery QC Limits Samples Qualifier 

NF033 All Volatiles All within QC limits None 
All Semivolatiles All within QC limits None 

Pesticides/PCBs 3 
07GOOlOl Tetrachloro-m-xylene 174 60-l 50 J (all detects) 
30G00501 Tetrachloro-m-xylene 59 60-I 50 J 
66GOO201 D Tetrachloro-m-xylene 25 60-l 50 J 

Tetrachloro-m-xylene 36 60-l 50 J 

NF034 All Volatiles All within QC limits None 
All Semivolatiles All within QC limits None 

Pesticides/PCBs 1 
66G01801 Tetrachloro-m-xylene 164 60-l 50 J (all detects) 

NF035 All Volatiles All within QC limits None 
All Semivolatiles All within QC limits None 

Pesticides/PCBs 1 
08G00101 Tetrachloro-m-xylene 59 60-l 50 J 

NF036 All Volatiles Ail within QC limits None 
All Semivotatiles All within QC limits None 

Pesticides/PCBs 1 
54G00101 Tetrachloro-m-xylene 57 60-l 50 J 

Tetrachloro-m-xylene 52 60-i 50 J 

n/F037 All Volatiles All within QC limits None 

All Semivolatiles All within QC limits None 

All Pesticides/PC% All within QC limits None 

YFO38 All Volatiles All within QC limits None 

rVFO39 All Volatiles All within QC limits None 

YFO40 All Volatiles All within QC limits None 

1 
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Table VI ’ 
Summary of Surrogate Recoveries 

Groundwater and Subsurface Soil Investigation, Phase II9 
NAS Whiting Field, Milton Florida 

Organic Compounds 

# of 

SDG Client ID Compound Percent Recovery QC Limits Samples Qualifier 

NF041 All Volatiles All within QC limits None 
All Semivolatiles All within QC limits None 

Pesticides & PCBs 2 
35600201, Decachlorobiphenyl 56 60-l 50 J 
36GOOt 03 Tetrachloro-m-xylene 57 60-i 50 J 

Tetrachloro-m-xylene 56 60-l 50 J 

NF042 All Volatiles None 

NF043 All Volatiles None 

NF044 All Volatiles None 

NF045 All Volatiles None 

Semivofatiles 3 
OWGOOI 01 2-Fluorophenol 0 21-110 J (all detects) 

Phenol-d5 0 IO-I 10 R (all non-detects) 
2ChlorophenoLd4 0 33-l 10 
1,2-Dichlorobenzene-d4 0 16-110 
Nitrobenzene-d5 0 35-l 14 
2-Fluorobiphenyl 0 43-l 16 
2,4,6-Tribromophenol 0 1 O-l 23 
TerphenyLdl4 0 33-l 41 

OWGOOi 02 2-Fluorophenol 0 
Phenol-d5 0 

2ChlorophenoCd4 0 
1.2-Dichlorobenzene-d4 0 
Nitrobenzene-d5 0 
2-Fluorobiphenyl 0 
2.4,6-Tribromophenol 0 
TerphenyCdl4 0 

21-110 
10-l 10 
33-l to 
16-110 
35-l 14 
43-t 16 
1 O-l 23 
33-141 

J (all detects) 
R (all non-detects) 
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Table VI 3 
Summary of Surrogate Recoveries 

Groundwater and Subsurface Soil Investigation, Phase Ii9 
NAS Whiting Field, Milton Florida 

Organic Compounds 

Percent Recovery 

# of 

Samples Qualifier SDG Client ID Compound 

OWGOOI 03 2-Fluorophenol 
Phenol-d5 
2-ChlorophenoCd4 
1,2-Dichlorobenzene-d4 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2.4,6-Tribromophenol 
TerphenyCdl4 

OWGOOI 01 

OWGOOI 03 
OWG00302 

OWG00302D 

Pesticides & PCBs 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 

All Volatiles 
All Semivolatiles 

31 GO01 01 

31 R03301 

VF047 All 

Pesticides & PCBs 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 

Volatiles 

All 

All 
All 

All 

VFO52 All 

‘IF053 All 

VF054 All 

Volatiles 

Volatiles 
Semivolatiles 

Volatiles 

Volatiles 

Volatiles 

Volatiles 

QC Limits 

rVFO45 cont. 21-110 
10-110 
33-l 10 
16-110 
35-l 14 
43-116 
1 O-l 23 
33-141 

J (all detects) 
R (all non-detects) 

4 
45 60-I 50 
52 60-I 50 
59 60-l 50 
54 60-I 50 
52 60-I 50 
53 60-l 50 
52 60-l 50 

VFO46 None 

None 

2 
40 60-l 50 
55 60-l 50 
59 60-l 50 

J 
J 
J 

None 

VFO48 None 

VF049 None 
None 

vFo51 None 

None 

None 

None 

.> , _ :6 
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Table VI 
Summary of Surrogate Recoveries 

Groundwater and Subsutiace Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

# of 

SDG Client ID Compound Percent Recovery QC Limits Samples Qualifier 

NF055 All Volatiles None 

Uotes: J = estimated value 
UJ = undetected, but number that is reported as the quantification limit is an estimated value. 
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Table VII 
Summary of Compounds Exceeding instrument Calibration 
Groundwater and Subsurface Soil investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Date Compound Initial Calibration Continuing Qualifier 
%RSD Calibration %D 

YF022 Volatiies 
6125196 Acetone 30.2 J 

7/t 9196 Chloromethane 28.8 J 
Chloroethane 40.7 J 

7122196 Chloroethane 30.6 J 

Semivolatiles 
8/l 3196 4.6-Dinitro-2-methylphenol 27.2 J 

Pentachlorophenol 25.4 J 

8/l 4196 4-Chloroaniline 31.6 J 
2.4-Dinitrophenol 27.6 J 
4.6-Dinitro-2-methylphenol 33.6 J 

All Pesticides/PCBs None 

NF023 Volatiles 
6125196 Acetone 30.2 J 

7125196 Acetone 33.2 J 

7131196 Acetone 30.4 J 
Methylene chloride 31:7 J 
Carbon disulfide 27.2 J 

8/I/96 Chloroethane 27.5 J 
Carbon disultide 27.5 J 
Methylene chloride 37.8 J 

Semivolatiles 
8120196 4-Nitroaniline 37.8 J 

Chrysene 27.8 J 

0121 I96 4-Nitroaniline 31.5 J 
Chrysene 28.5 J 
Benzo(g.h.i)perylene 32.7 J 

8/25/96 4.4’-DDT 23.6 J 

UFO24 - Volatiles 
6125196 Acetone 30.2 J 

815196 Acetone 33.0 J 

812196 Chloroethane 29.5 J 
Carbon disultide 30.8 J 
Methylene chloride 41 .o J 

Semivolatiles 
8121 I96 4-Nitroaniiine 28.7 J 

Chrysene 29.5 J 
Indeno(l.2.3-cd)pyrene 28.1 J 
Dibenz(a.h)anthracene 34.0 J 
Benzo(g.h,i)perylene 37.6 J 

All Pesticides/PCBs None 
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Table VII 
Summary of Compounds Exceeeing instrument Calibration 
Groundwater and Subsurface S6ii iiiii6kti&tion, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

I/F025 

YF026 

Date Compound Initial Calibration Continuing Qualilfier 
%RSD Calibration %D 

Volatiles 
a/5/96 Acetone 33.8 J 

8/f 4196 Chloromethane 26.7 J 
Chloroethane 26.5 J 
Acetone 29.7 J 

Semivolatiles 
g/9/96 2.4-Dinitrophenol 29.9 J 

4-Nttroaniline 27.6 J 
4.6-Dinitro-2-methylphenol 30.7 J 
Pyrene 30.0 J 
3.3’-Dichlorobenzidine 37.0 J 

2,4-Dinitrophenol 35.6 J 
4-Nitroaniline 29.4 J 
4,6-Dinitro-2-methylphenol 32.0 J 
Pentachlorophenol 27.8 J 
3,3’-Dichlorobenzidine 27.6 J; 

8125196 4,4’-DDT 23.6 *I 

Volatiles 
815196 Acetone 33.8 .I 

8/l 9196 Chloromethane 46.5 .I 
Chloroethane 77.1 .I 
1 ,I -Dichloroethane 28.6 .I 
2-Butanone 30.3 .I 

8120196 Chloromethane 32.5 .I 
Chloroethane 32.4 .I 

a/22/96 Acetone 37.9 J 
Carbon disulfide 28.0 J 
P-Butanone 27.8 .I 

Semivolatiles 
9/l O/96 2,4-Dinttrophenol 35.6 J 

4-Nitroaniline 29.4 .J 
4.6-Dinitro-2-methylphenol 32.0 ,J 

- Pentachlorophenol - 27.8 .J 
3,3’-Dichlorobenzidine 27.6 .J 

9/l Of96 4-Chloroaniline 36.8 *J 
3-Nitroaniline 37.9 ,J 
2,4-Dinitrophenol 29.3 ,J 
4-Nltroaniline 49.5 .J 
4,6-Dinftro-2-methylphenol 29.4 J 
Pentachlorophenol 29.6 J 
3,3’-Dichlorobenzidine 54.1 J 

Pesticides & PCBs 
9/14/96 alpha-BHC 22.2 J 

detta-BHC 22.1 J 
- 
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Table VII 
Summary of Compounds Exceeding Instrument Calibration 
Groundwater and Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Date Compound Initial Calibration Continuing Qualifier 
%RSD Calibration %D 

IF027 Volatiles 
911 I96 2-Butanone 39.: J 

2-Butanone 0.014 @RF) J(detects) / R(ND) 

8/5/96 Acetone 33.8 J 

912196 Acetone 102.4 J 
2-Butanone 36.3 J 

8/22/96 Acetone 37.9 J 
Carbon dlsulfide 28.0 J 
2-Butanone 27.8 J 

8/29/96 Bromomethane 31 .o J 
Chioroethane 63.9 J 
Acetone 37.2 J 

912196 Chloromethane 32.4 J 
Chloroethane 28.4 J 
Acetone 49.2 J 
2-Butanone 38.7 J 
4-MethylQ-pentanone 35.7 J 
P-Hexanone 38.9 J 
P-Butanone 0.019 (RRF) J (detects) / R (ND) 

913196 Chloromethane 27.4 J 
Acetone 34.7 J 
2-Butanone 32.6 J 
4-Methyl-P-pentanone 32.9 J 
2-Hexanone 38.9 J 

Semivolatiies 
9JlOi96 4-Chloroanillne 36.0 J 

3-Nitroaniline 37.9 J 
2.4-Dinktrophenol 29.3 J 
4-Nitroaniline 49.5 J 
4.6-Dintiro-2-methylphenol 29.4 J 
Pentachlorophenol 29.6 J 
3.3’-Dichlorobenzidine 54.1 J 

9120196 3.3’-Dichlorobenzidine 30.4 J 

All Pesticides/PCBs None 

YF028 Volatiles 
0f.5196 Acetone 33.8 J 

912196 Chloromethane 32.4 J 
Chloroethane 28.4 J 
Acetone 49.2 J 
2-Butanone 38.7 J 
4-Methyl-2-pentanone 35.7 J 
2-Hexanone 38.9 J 

913196 Chloromethane 27.4 J 
Acetone 34.7 J 
2-Butanone 32.6 J 
4-Methyl-2-pentanone 32.9 J 
2-Hexanone 38.9 J 

f---=-= -? 

,.----I 
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Table VII 
Summary of Compounds Exceeding Instrument Calibration 
Groundwater and Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

‘F028 
)nt. 

IF029 

IF030 

YFO31 

YFO31 B 

NF032 

Date Compound Initial Calibration Continuing Qualifier 

%RSD Calibration %D 

9/6/96 Chloromethane 35.4 .I 

Acetone 41 .o J 

P-Butanone 41.8 .I 

1,2-Dichloropropane 27.6 .I 

4-MethyC2-pentanone 40.5 .I 

2-Hexanone 43.3 .I 

Bromoform 26.2 .I 

1 .I .2.2-Tetrachloroethane 26.5 .I 

Semivolatiles 
9/20/96 3,3’-Dichlorobenzidine 30.4 .I 

g/26/96 Benzo(k)fluoroanthene 28.5 .J 

All PesticidedPCBs _ None 

Volatiles 
g/17/96 Chloromethane 38.1 .J 

Methylene chloride 33.6 SJ 

9/l 8196 2-Hexanone 26.5 <J 

Semivolatiles 
g/26/96 Benzo(k)fluoranthene 28.5 J 

g/26/96 Benzo(k)fluoranthene 25.6 J 

All Pesticides/PCBs None 

Volatiles 
g/20/96 Methylene chloride 35.2 J 

g/23/96 Methylene chloride 30.2 J 

Semivolatiles 
1 O/l 6196 2,4-Dinitrophenol 25.8 J 

4-Nitrophenol 28.0 J 

All Pesticides/PCBs None 

All Volatiles None 

All Semivolatiles None 

Pesticides & PCBs 
11 I5196 - detta-BHC 21.2 J 

All Volatiles None 

Semivolatiles 
11 J28J96 Di-n-octylphthalate 25.3 J 

Pesticides & PCBs 
1219-l O/97 Alpha-BHC 23.9 J 

Volatiles 
1 O/1 O/96 1 .I .2,2-Tetrachloroethane 27.8 J 

Semivolatiles 
11/3/96 Hexachlorobutadiene 33.5 J 

Hexachlorocyclopentadiene 31.5 J 
Di-n-o,~lphthalate 27.0 J 

Pesticides & PCBs 
11 I5196 detta-BHC 21.2 J 

1 
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SDG 

wo33 

NFO34 

NF035 

WFO36 

WF037 

WFO30 

WF039 

NFO40 

NFO41 

WF042 

WF043 

Table VII 
Summary of Compounds Exceeding instrument Calibration 
Groundwater and Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

Date Compound Initial Calibration Continuing 
%RSD Calibration %D 

Volatiles 
1 O/I 6/96 Acetone 25.3 

Semivolatiles 
11 f4f96 Hexachlorobutadiene 31.2 

Hexachlorocyclopentadiene 27.9 

All Pesticides/PCBs 

All Volatiles 

Semivolatiles 
11 f26f96 Di-n-octylpthalate 33.9 

All PesticidesfPCBs 

All Volatiles 

Semivolatiles 
11 f26f96 Bis(2-ethylhexyl)phthalate 25.6 

Di-n-octylphthalate 32.1 

11 f27f96 Di-n-octylphthalate 30.0 

Pesticides & PCBs 
1 If5196 delta-BHC 21.2 

All Volatiles 

Semivolatiles 
Di-n-octylphthalate 30.0 
Di-n-octylphthalate 25.3 

Pesticides & PCBs 
alpha-BHC 23.9 

All Volatiles 

Semivolatiles 
1 lf20/96 Di-n-octylphthalate 25.3 

- Pesticides & PCBs 
12/9-l O/96 alpha-BHC 23.9 

Volatiles 
12/26/96 Acetone 30.6 

Volatiles 
12f26f96 Acetone 30.6 

All Volatiles 

All Volatiles 
All Semivolatiles 

Pesticides & PCBs 
6/l l-l 2197 Methoxychlor 24.2 

delta-BHC 21.5 

All Voiatiies 

All Volatiles 

Qualifier 

J 

J 
J 

None 

None 

J 

None 

None 

J 
J 

J 

J 

None 

J 
J 

J 

None 

J 

J 

J 

J 

None 

None 
None 

J 
J 

None 

None 

n 
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Table VII 
Summary of Compounds Exceeding Instrument Calibration 
Groundwater and Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

JFO44 

ilFO45 

ilFO46 

VFCM7 

Date Compound Initial Calibration Continuing Qualifier 
%RSD Calibration %D 

Volatiles 
717197 Bromomethane 33.5 J 

All Volatiles None 
All Semlvolatiles None 

Pesticides & PCBs 
7/31/97 alpha-BHC 20.3 J 

alpha-BHC 24.2 J 
gamma-BHC 21 .s J 

All Volatiles None 
All Semivolatiles None 

Pesticides & PCBs 
7/31 I97 alpha-BHC 20.3 J 

alpha-BHC 24.2 J 
gamma-BHC 21 .s J 

Volatiles 
7121197 Acetone 35.4 J 

7/21/97 Acetone 0.023 RRF J (all detects) 
R (all nowdetects) 

P-Butanone 0.030 RRF J (all detects) 
R (all non-detects) 

7/28/97 Bromomethane 34.6 J 
Acetone 35.1 J 

7129197 Bromo.nethane 30.5 J 
Acetone 30.9 J 

7/21/97 Acetone 0.020 (RRF) J (all detects) 
R (all non-detects) 

2-Butanone 0.030 (RRF) J (all detects) 
R (all non-detects) 

7122197 Acetone 0.020 (RRF) 

2-Butanone 0.030 (RRF) 

J (all detects) 
R (all non-detects) 

J (all detects) 
R (all non-detects) 

7128197 Acetone 0.015 (RRF) 

2-Butanone 0.026 (RRF) 

J (all dletects) 
R (all non-detects) 

J (all detects) 
R (all non-detects) 

7129197 Acetone 0.015 (RRF) 

2-Butanone 0.026 (RRF) 

J (all detects) 
R (all non-detects) 

J (all detects) 
R (all non-detects) 

NFO48 
7/25/97 

7/26/97 

Volatiles 
Bromomethane 

Bromomethane 

36.5 .I 

28.7 J 
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Table VII 
Summary of Compounds Exceeding Instrument Calibration 
Groundwater and Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

VF049 

Date Compound Initial Calibration Continuing Qualifier 

%RSD Calibration %D 

7121 IS7 Volatiles 
Acetone 35.4 J 

7/21197 Acetone 0.023 (RRF) J (all detects) 
R (all non-detects) 

2-Butanone 0.030 (RRF) J (all detects) 
R (all non-detects) 

7128197 Bromomethane 34.6 J 

Acetone 35.1 J 

7/22197 Acetone 0.020 (RRF) J (all detects) 
R (all non-detects) 

2-Butanone 0.030 (RRF) J (all detects) 
R (all non-detects) 

7/28/97 Acetone 

2-Butanone 

0.015 (RRF) 

0.026 (RRF) 

J (all detects) 
R (all non-detects) 

J (all detects) 
R (all non-detects) 

NF051 

NF052 

All 

All 

7121 I97 

7121 I97 

Semivolatiles 

Volatiks 

Volatiles 
Acetone 

Acetone 

2-Btrtanone 

35.4 

0.023 (RRF) 

0.030 (RRF) 

None 

None 

J 

J (all detects) 
R (all non-detects) 

J (all detects) 
R (all non-detects) 

7/29/97 Bromomethane 30.5 J 
Acetone 30.9 J 

7/29/97 Acetone 0.016 (RRF) J (all detects) 
R (all non-detects) 

2-Butanone 0.026 (RRF) J (all detects) 
R (all non-detects) 

WF053 

WF054 

Volatiles 
818197 - Acetone 

Volatiles 
8/l S/97 Acetone 

818197 Acetone 

8/l S/S7 Acetone 

36.4 J 

39.1 J 

36.4 J 

30.3 J 
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Table’VII 
Summary of Compounds Excefding Instrument Calibration 
Groundwater and Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Date Compound Initial Calibration Continuing Qualifier 
%RSD Calibration %D 

YF055 Ail Volatiles None 

Jotes: %RSD = percent Relative Standard Deviation for initial calrbrations 

%D = percent Difference for continuing calibrations 

J = the compound was positively identified: the associated numerical value IS the approximate concentration of the 
compound in the sample, either because its concentration was lower than the QL (laboratory “J” flag), or because QC 
criteria were not met (validation “J”). 

UJ = the compound was not detected above the reported sample QL. However, the reported sample QL is 
approximate: the compound concentration may not reliably be presumed to be less than the QL value. 

R = the sample results are relected due to serious deficiencies in the ability to analyze the sample and meet quality 
control criteria. The presence or absence of the compound cannot be verified. 



Table VIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase 118 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

Iwo22 Volatiles 
Acetone 

Compound Concenbation 

8 ug/L 

Associated Samples 

BKTOI 001 
BKROl 001 
BKGOOI 01 
BKGOOI 01 D 
BKGOOI 02 
BKGOOlO3 

Methylene chloride 
Acetone 

Acetone 

Semivolatiles 
Pesticides/PCBs 

Volatiles 
Methylene chloride 
Acetone 

1 ug/L BKG00202 
16 ug/L BKGOO201 

BKFOI 001 

14 ug/L 17T01101 
17G00102 
17GOOlOl 
17GOO201 
17G00301 
01 GO01 01 
01 GO01 02 
01 GO01 02D 

ND 
ND 

b’k’FO23 01 TO1 201 
2 ug/L 01 GO0401 

15 ug/L 01 GO0201 
01 GO0301 
BKG00301 
02G00201 
02GOOlOl 
16G00301 
02G00301 
02G00301 D 

Semivclatiles ND 
Pesticides/PCBs ND 

WF024 Volatile; 
Acetone 

18T01401 

2 w/L 1 EGO01 01 
15G00401 
BKG00203 
15R01201 
15G00701 

ND 
ND 

WF025 

Semivolatiles 
Pesticides/PCBs 

Volatiles 
Acetone 

1 SG00503DL 
3 ug/L 15R01301 

15T01601 
15G00301 
15600302 
15GOO303 
15G00101 
15600203 

Semivolatiles 
Pesticides/PCBs 

ND 
ND 
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Table VIII 
Summary of Metho! ,&nk Contamination 

Groundwater and Sub&%&e Sbii Ihv&tibation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

IF026 

VFO27 

UFO28 

tolatiles 
rcetone 

ketone 

ketone 

Semivolatiles ND 
SesticideslPCBs ND 

Jolatiles 
ketone 

Acetone 5 ug/L 09G00301 

Acetone 
Trichloroethene 
Xylenes (total) 

6 ug/L 
1 ug/L 
2 ug/L 

16G00501 
I 6ROl501 
16G00501 D 
66T02001 
66G02101 
66GO2103 

Acetone 11 ug/L 

Semivolatiles ND 
Pesticides/PCBs ND 

Volatiles 
Acetone 

Acetone 11 ug/L 

Concentration 

11 ugiL 

4 ug/L 

5 ug/L 

5 q/L 

5 q/L 

Associated Samples 

5T01701 
5600202 
5G00201 
5GOO802 
5G00801 
6G00201 
5G00803D 

~ 5R01401 

I5600803 
I6TOi 801 
I6600202 
I6G00203 

I6G00202DL 
I6600602 
I6G00601 
I6G00403 
16G00403DL 
I6GOO403D 
16GOO403DDL 

16G00401 
16GOO402 
16G00101 
16G00301 

16GOO303 
66GO2102 
09G00101 
09G00301 D 

1 OTO2101 
09G00201 
1 OG00201 
11 GO01 02 
11 GO0401 
11 TO2201 
11 GO0301 

1 OGOOI 01 
11 GO0402 
1 I GO0201 
12G00201 
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Table VIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

VF028 cont. 

Compound 

Acetone 
Carbon disulfide 

Concentration 

5 ugiL 
6 ugiL 

Associated Samples 

11 GO01 01 
12G00101 
11 R01601 
12GOOlOl D 
11 GO0201 D 

VFO29 

Semivolatiles 
Pesticides/PCBs 

Volatiles 
Acetone 

ND 
ND 

13T02301 
3 w/L 13GOOlOl 

13R01701 

Acetone 3 ug/L 13G00102 
13G00201 
13G00103 
14G00201 
14GOOlOl 
14G00101 D 
66TO2401 
66GOO901 
66G00904 
66GOO902 
66GOO903 

YFO30 

Semivolatiles 
Bis(Bethylhexyl)phthalate 

Pesticides/PCBs 

Voiatiles 
Acetone 

1 g/L 

ND 

3 uglL 

All samples in SDG WFO29 

66TO2501 
66GOO001 
66600802 
66G00803 
66GOO804 

YFO31 

Semivolatiles 
Bis(2-ethylhexyl)phthalate 

Pesticides/PCBs 

Volatiles 

Semivolatiles 
Di-n-butylpMhalate 
Bis(2-ethylhexyl)pMhalate 

2 ug/L 

ND 

ND 

3 w/L 
3 q/L 

All samples in SDG WFO30 

05G00801 
05GOO802 
05GOOQOl 
05600902 

Di-n-butylphthalate 
Bis(2-ethylhexyl)phthalate 

2 ug/L 05GOlOOl 
2 w/L 05GOO301 

05R01901 
05GOlOOl D 

Di-n-butylpMhalate 2 w/L 05GOOt 01 
33G00501 
33GOO201 
33GOOlOl 
33600301 
33600301 D 

Pesticides/PCBs ND 
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Table Vlll 
Summary of Method Blank Contamination 

Groundwater and Slibstitia& s&l Inv&tigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

‘IF031 B 

VFO32 

Compound 

Volatiles 
Semivolatiles 
PesticidesjPCBs 

Volatiles 

Semivolatiles 
Di-n-butylphthalate 

Concentration 

ND 
ND 
ND 

ND 

1 g/L 

Associated Samples 

33GOWOl 
06G00102 
06G00101 
06G00301 
06R02001 
29600501 
29600501 D 

Di-n-butylphthalate 3 uglL 29GOOlOl 
66G01201 
66G00102 

wo33 

YFO34 

PesticidesfPCBS 

Volatiles 
Semivolatiles 
Pesticides/PCBs 

Volatiles 

Semivolatiles 
Bis(2-ethylhexyl)pMhalate 

ND 

ND 
ND 
ND 

ND 

2 q/L 66G01101 
66G01301 
66GOOSOl 

NF035 

NF036 

Pesticides/PCBs 

Volatiles 
Semivolatiles 
Pesticides/PCBs 

Volatiles 

Semivolatiles 
Di-n-butylphthalate 

ND 

ND 
ND 
ND 

- 
ND 

2 ug/L 66600701 
54600201 
54GOOlOl 
31 GO0201 
54R02401 
54GOOlOl D 

UFO37 

Pesticides/PCBs 

Volatiles 

Semivolatiles 
Di-n-butylpMhalate 

Pesticides/PCBs 

ND 

ND 

4 ug/L 

ND 

All samples in SDG WFO37 
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Table VIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

NF036 Volatiles 
Acetone 

Compound Concentration 

7 ug/Kg 

Associated Samples 

36BOOlOl 
36800102 
36800103 
36800201 
36B00202 
36800203 
36B00301 
36800302 
36800303 
36B00303D 
36800401 
36800402 
36BOO403 
36800403D 

NF039 Volatiles 
Acetone 

Methyiene chloride 

35800203D 

7 ug/Kg 

4 ug/Kg 35800102DL 
35B00105 
35800201 

NFWO Volatiles 
Acetone 
Bromomethane 

Acetone 

3 ug/L 
2 ug/L 

3 ug/Kg 

All water samples in SDG WFO40 

35800402 
3SB00501 
35800501 DL 
35800502 
37B00201 
37800202 
37BOOlOi 
37800102 
37800103 
37800301 
37800302 
37800303 
378002030 
378001030 

WFO41 

WF042 

WF043 

Volatiles 
Pestleides & PCBs 

Semivolatiles 
Di-n-butylphthalate 
Bis(2ethylhexyl)phthalate 

Volatiles 

Voiatiles 
Acetone 

ND 
ND 

13G00301 
1 ug/L 13G00401 
2 q/L 

ND 

6 ug/L 33T05301 
06G00102 
06G00301 
33600401 

WFO44 Volatiles 
Acetone 

66TO5601 

3 uglL 66G01201 
66G01201 D 
66G00102 
66G01301 

.F--.. 

.@--S+ 
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Table VIII 
Summary of Method .Bjank Contamination 

Groundwater and Subsurface Soil I&v%tigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Compound Concentration Associated Samples 

F044 cont. Acetone Ii ug/L 66TO5701 
66GOO401 
66602001 
66TO5601 
66600603 
66G00603D 
66600604 
66GOO601 
66600602 

‘F045 Volatiles 
Acetone 

0wl05901 

5uglL OWR03401 
OWG00501 
OWG00502 
OWG00502D 
OWGOO503 

0WT06001 
OWGOOI 01 
OWGOOI 02 
OWGOOI 03 
66TO6101 
66602301 
66GQ2302 
66GQ2303 

Acetone 5 uglL OWTO6201 
OWG00302 
OWG00302D 
OWG00303 

OWGQO301 
o!NTo6401 
OWO6401 DL 
OWG00401 

OWG00201 

Semivolatiles 
Di-n-butylphthalate 

OWR03401 
2 l&!/L OWG00501 

OWG00502 
OWGQ0502D 
OWGQ0503 

Phenol 
2Chiorophenol 
1.4-Dichlorobenzene 
N-Nitroso-di-n-propylamrne 
I .2.4-Trichlorobenzene 
4-ChloroJ-methylphenol 
AcenapMhylene 
AcenapMhene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

Di-n-butylphthalate 

72 ug/L OWGOOI 01 

67 ug/L OWGOOI 02 
33 ug/L OWGQOI 03 
49 uglL 
36 ug/L 
62 ug/L 
12 ug/L 
39 uglL 
69 ug/L 
43 ug/L 
65 ug/L 
42 ug/L 

5 ug/L 66602301 
66602302 
66GO2303 

Di-n-butylphthalate 4 uglL OWGOWOI 
OWG00201 

Pesticides & PCBs ND 
- 



Table VIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

VFO46 

Compound 

Volatiles 
2-Butanone 

Semivolatiles 
Dl-n-butylphthalate 

Concentration 

4 q/L 

3 g/L 

Associated Samples 

All samples in SDG WFO46 

31 R03301 
31 GO01 01 
31 GO01 01 D 

Pesticides & PCBs ND 

VF047 Volatiles 
Acetone 

39WO26 
4 ug/L 39wo27 

39wo24 

39wo32 
39WQ34D 
39wO31 
39TlOOOl 
39WOOl 
39woo2 
39woo3 
39woo4 
39woo5 

YFO48 Volatiles 
2-Butanone 

Acetone 
2-Butanone 

39RO3401 
4 &l/L 

3 ug/Kg 39DOO2 
4 q/Kg 39D001 

39 DO07 
39 DO23 
39 DO26 
39D016 
39D013 
39D019 
39D018 
39D018D 
39DO22 

PI/F049 

YFO51 

YF052 

rVFO53 

Volatiles 
2-Butanone 

Semivolatiles 

Volatiles 
2-Btianone 

Volatiles 

Volatiles 
Methylene chloride 

39uooi 
4 &l/L 

ND 

16T06601 
4 ug/L 16R03501 

ND 

15G00602D 
8 ug/L 15T07501 

15GOWOl 
151300703 
15G00703D 
15GO0501 
15600502 
15600503 

NF054 Volatiles 
Acetone 

4 ug/L 3OTO7701 
30R03901 
30600302 

,/--x. 

/--% 
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Table VIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil lhti&iiigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG Compound 

WF054 cont. Methylene chloride 

Organic Compounds 

Concentration 

8 ug!L 

WF055 Volatiles ND 

Associated Samples 

15T07601 
15G00801 
15G00801 D 
15600002 

lSR03001 
15G00803 
15600303 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

jDG 

NF022 

NF022 

NF022 

UFO22 

WF023 

WF023 

Parameter 

Client ID: BKFOI 001 
Laboratory ID: RB050010 
Collection Date: 7:17/96 

Type: Source blank 

Volatlles 
Acetone 

Semivolatiles 
Di-n-butylphthalate 

PesticideslPCBs 

Client ID: BKROl 001 

Laboratory ID: RB858002 

Collection Date: 7/l 6196 
Type: Equipment rinsate 

Volatiles 

Semivolatiles 
Di-n-butylphthalate 
Bis(2-ethylhexyl)pMhalate 

Pesticides/PCBs 

Client ID: BKTOl 001 

Laboratory ID: RB656001 
Collection Date: 7/l 6196 
Type: Trip blank 

Volatiles 
Acetone 

Client ID: 17TOllOl 
Laboratory ID: RB873001 
Collection Date: 7/l 0196 

Type: Trip blank 

Volatiles 
Acetone 

Client IQ: 01 R01101 
Laboratory ID: RB887005 

Collection Date: 7123196 

Type: Equipment rinsate 

Volatiles 
Acetone 

Semivolatiles 
Di-n-butylphthalate 

Pesticides/PCBS 

Client ID: OlTOl2Ol 
Laboratory ID: RE80700l 

Collection Date: 7122196 

Type: Trip blank 

Volatiles 
Methylene chloride 
Acetone 

Concentration Qualifier 

4 q/L IOU ug/L’ 

6 ug/L None 

ND None 

ND None 

5 ug/L None 
2 Q/L None 

ND None 

3 q/L 1 ou q/L’ 

8 q/L 1 ou q/L’ 

4 &l/L None 

6 ug/L None 

ND None 

2 w/L IOU ug/L’ 
3 UglL IOU uglL’ 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil hivestigetion, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

;DG 

hrFO23 

NF024 

NF024 

WF025 

WF025 

!NFO25 

Parameter 

Client ID: 16T01301 
Laboratory ID: RBaa7014 

Collection Date: 7125196 

Type: Trip blank 

Volatiles 
Acetone 

Client ID: 18T01401 

Laboratory ID: RB92001 
Collection Date: 7/29/96 

Type: Trip blank 

Volatiies 
Methylene chloride 
Acetone 
Chloroform 

Client ID: 15R01201 

Laboratory ID: RB920005 

Collection Date: 7131 I96 

Type: Equipment rinsate 

Volatiles 
Acetone 

Semivolatiles 
Di-n-butylphthalate 

PesticideslPCBs 

Client ID: 15R01301 
Laboratory ID: FIB95601 1 

Collection Date: al7i96 
Type: Equipment rinsate 

Volatiles 

Semivolatiles 
Di-n-butylphthalate 

PesticideslPCBs 

Client ID: 15T01501 

Laboratory ID: RB956001 

Collection Date: 815196 

Type: Trip blank 

Volatiles 
Methylene chloride 
Acetone 

Client ID: 1 ST01 601 

Laboratory ID: RB956012 

Collection Date: a/at96 

Type: Trip blank 

Volatiles 
Methylene chloride 
Acetone 

Concentration Qualifier 

2 ug/L None 

2 ug/L None 
4 w/L 1ou ug/L’ 
1 q/L None 

6 ug/L IOU ug,‘L’ 

6 ug/L None 

ND None 

ND None 

6 ug/L None 

ND None 

2 w/L None 
4 uglL None 

1 q/L None 
2 w/L 1ou ug/L 
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Tabie IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

;DG 

VF026 

VF026 

VF026 

YF027 

n/F027 

h’F027 

Parameter Concentration Qualifier 

Client ID: 15T01701 

Laboratory ID: RB980001 
Collection Date: 6/l 2196 
Type: Trip blank 

Volatiles 
Methylene chloride 1 ug/L None 

Client ID: i6-roi 801 

Laboratory ID: RB960015 

Collection Date: 6/l 5196 
Type: Trip blank 

Volatiles 
Methylene chloride 1 ug/L None 

Acetone 3 ug/L 1ou ug/L’ 

Client ID: lSR01401 
Laboratory ID: RB960012 
Collection Date: 8/l 4196 
Type: Equipment rinsate 

Volatiles 
Acetone 6 w/L 1ou ug/L’ 

Semivolatiles 
Di-n-butylphthalate 6 w/L None 

Pesticides/PCBS ND None 

Client ID: 16TO1901 

Laboratory ID: RCO16001 
Collection Date: 6/l 9196 
Type: Trip blank 

Volatiles 
Methylene chloride 5 ug/L None 
Acetone 6 w/L None 

Client ID: 66TO2001 

Laboratory ID: RCOl6014 

Collection Date: a/22/96 
Type: Trip blank 

Volatiles 
Methylene chloride 3 ug/L None 

Client ID: 16R01501 
Laboratory ID: RCOl6012 

Collection Date: 6121 I96 
Type: Equipment rinsate 

Volatiles ND None 

Semivolatiles 
Di-n-butylphthalate 5 uglL None 

PesticideslPCBs ND None 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

;DG 

VFO28 

VF028 

YFO28 

NF029 

lnJFO29 

WF029 

Parameter 

Client ID: 11 TO2201 
Laboratory ID: RC044008 
Collection Date: a/28/96 

Type: Trip blank 

Volatiles 
Methylene chloride 
Acetone 

Client ID: 1 Of021 01 
Laboratory ID: RC044001 
Collection Date: 8126196 
Type: Trip blank 

Volatiles 
Methylene chloride 

Client ID: 11 R01601 
Laboratory ID: RC044016 

Collection Date: 8128196 

Type: Equipment rinsate 

Volatiles 
Acetone 

Semivolatiles 
Di-n-butylphthalate 

Pesticides/PCBs 

Client ID: 13R01701 

Laboratory ID: RC092008 
Collection Date: 9/l 1196 
Type: Equipment rinsate 

Volatiles 
Acetone 

Semivolatiles 
Di-n-butylphthalate 
Bis(2-ethylhexyl)phthalate 

PesticideslPCBs 

Client ID: 13T02301 
Laboratory ID: RC092001 
Collection Date: 919196 

Type: Trip blank 

Volatiles 
Methylene chloride 
Acetone 

Client ID: 66T02401 

Laboratory ID: RC092011 

Collection Date: 9/l 2196 
Type: Trip blank 

Volatiles 
Methylene chloride 
Acetone 

Concentration 

2 ug:L 
8 ug/L 

2 q/L 

9 &l/L 

5 q/L 

ND 

3 &l/L 

5 ug/L 
1 ug/L 

ND 

1 q/L 
2 w/L 

3 ug/L 
3 q/L 

Qualifiel 

None 
1ou ug/L.’ 

None 

1 ou ug/L’ 

None 

None 
- 

1ou ug/L’ 

None 
1ou ug/L’ 

None 

None 
1ou ugll’ 

None 
1 ou uglL’ 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

NFQ30 

JvFO30 

WFO30 

WFO31 

WF031 

WFO31 

Parameter 

Client ID: 66R01801 
Laboratory ID: RC121010 
Collection Date: 9118196 

Type: Equipment rinsate 

Volatiles 
Acetone 

Semivolatiles 
Di-n-butylphthalate 
Bis(2-ethylhexyl)phthalate 

Pesticides/PCBs 

Client ID: 66TO2501 

Laboratory ID: RC121001 
Collection Date: 9/l 6196 

Type: Trip blank 

Volatiles 
Methylene chloride 
Acetone 

Client ID: 66T02601 

Laboratory ID: RC121012 

Collection Date: 9/l 9196 
Type: Trip blank 

Volatiles 
Methylene chloride 
Acetone 

Client ID: 05T02701 

Laboratory ID: MB928001 

Collection Date: 9123196 

Type: Trip blank 

Volatiles 
Methylene chloride 

Client ID: 33TO2801 

Laboratory ID: MB958001 
Collectipn Date: 9126196 

Type: Trip blank 

Volatiles 
Methyiene chloride 

Client ID: 05R01901 

Laboratory ID: MB92801 1 

Collection Date: 9125196 

Type: Equipment rinsate 

Volatiles 

Semivolatiles 
Di-n-butylphthalate 

Pesticides/PCBs 

Concentration Qualifier 

4 ug/L None 

3 ug/L None 
1 ug/L 1 ou ug/L’ 

ND None 

3 ug/L None 
3 ug/L 1 ou ug/L’ 

3 ug/L None 
3 l&I/L None 

2 ug/L None 

3 ug/L None 

ND None 

2 ug/L 1ou ug/L’ 

ND None 

>-. 

/--+a 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

DG 

lrFO31 B 

‘JFO32 

vFO32 

YFO32 

NF033 

NF033 

flFO33 

Parameter 

Client ID: 16TO4001 

Laboratory ID: MC447002 

Collection Date: 11/21 f96 

Type: Trip blank 

Volatiles 

Client ID: 06TO2901 
Laboratory ID: MC01 1001 
Collection Date: 9130196 

Type: Trip blank 

Volatiles 

Client ID: 29T03001 

Laboratory ID: MC037001 
Collection Date: 1013196 

Type: Trip blank 

Volatiles 

Client ID: 06R02001 

Laboratory ID: MC011006 

Collection Date: 1 O/2/96 
Type: Equipment rinsate 

Volatiles 

Semivolatiles 
Di-n-butylphthalate 

Pesticides/PCBs 

Client ID: 29T03101 

Laboratory ID: MC085001 
Collection Date: 1 O/7/96 

Type: Trip blank 

Volatiles 

Client ID: 66T03201 
Laboratory ID: MC1 18001 
Collection Date: 1 O/l OJ96 

Type: - Trip blank 

Volatiles 
Acetone 

Client ID: 66R02101 
Laboratory ID: MC021 01 
Collection Date: 1 O/9/96 

Type: Equipment rinsate 

Volatiles 
Methylene chloride 

Semivolatiles 
Di-n-butylphthalate 

Pesticides/PCBs 

Concentration Qualifier 

ND None 

ND None 

ND None 

ND None 

3 ug/L 1 ou q/L 

ND None 

ND None 

26 ug/L None 

1 uglL Nolle 

6 ug/L None 

ND None 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IlB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

3DG 

NF034 

NF034 

NF034 

NF035 

NF035 

iNFO35 

WFo36 

Parameter Concentration Qualifier 

Client ID: 66T03301 
Laboratory ID: MC1 53001 
Collection Date: 1 O/l 4/96 
Type: Trip blank 

Volatiles ND None 

Client ID: 66T03401 
Laboratory ID: MC176001 
Collection Date: 1 O/l 7196 
Type: Trip blank 

Volatiles ND None 

Client ID: 66R02201 

Laboratory ID: MC1 53007 

Collection Date: 1 O/l 6196 

Type: Equipment rinsate 

Volatiles 
Toluene 8 ug/L None 
Ethylbenzene 1 ug/L None 
Xylenes (total) 2 &l/L None 

Semivolatiles 
Di-n-butylphthalate 2 ug/L None 

Pesticides/PCBs ND None 

Client ID: 66TO3501 

Laboratory ID: MC214001 

Collection Date: 1 O/21 I96 

Type: Trip blank 

Volatiles ND None 

Client ID: 66TO3601 

Laboratory ID: MC231 001 

Collection Date: 1 O/24/96 

Type: Trip blank 

Volatiles ND None 

Client 16: 66R02301 

Laboratory ID: MC214006 

Collection Date: 1 O/23/96 

Type: Equipment rinsate 

Volatiles ND None 

Semivolatiles 
Di-n-butylphthalate 3 ug/L None 

Pesticides/PCBs ND None 

Client ID: 66T03701 

Laboratory ID: MC262001 

Collection Date: 1 O/28/96 

Type: Trip blank 

Volatiles ND None 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

;DG 

VF036 

pIIF 

NF037 

NF037 

NF037 

WF037 

WFO38 

Parameter Concentration Qualifier 

Client ID: 3lT03801 

Laboratory ID: MC284001 
Collection Date: 10131J96 

Type: Trip blank 

Volatiles ND None 

Client ID: 54RO2401 

Laboratory ID: MC262007 

Collection Date: 1 O/30/96 
Type: Equipment rinsate 

Volatiles ND None 

Semivolatiles 
Di-n-butylphthalate 4 ug/L 1 ou ug/L’ 

Pesticides/PCBs ND ND 

Client ID: 15TO3901 

Laboratory ID: MC424001 
Collection Date: 11/l 8196 
Type: Trip blank 

Volatiles ND None 

Client ID: 16TO4001 

Laboratory ID: MC448004 

Collection Date: 11121198 

Type: Trip blank 

Volatiles ND None 

Client ID: 15R02501 
Laboratory ID: MC424009 

Collection Date: 11/20/96 

Type: Equipment rinsate 

Volatiles ND None 

Client ID: 15FOO201 

Laboratory ID: MC42401 0 

Collection Date: 11 I20196 

Type: - Source blank 

Volatiles 
Xylenes (total) 2 l&J/L None 

Semivolatiles 
Di-n-butylphthalate 4 ug/L IOU ug/L’ 

Pesticides/PCBs ND None 

Client ID: 36R02801 

Laboratory ID: MC88701 6 

Collection Date: 12/l 8196 

Type: Rinsate 

Volatiles ND None 



Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

DG 

IF038 

IF039 

IF039 

VFW0 

VFO40 

VFO41 

n/F041 

NFO41 

Parameter Concentration Qualifier 

Client ID: 36T04101 

Laboratory ID: MC687001 
Collection Date: 12/l 7/96 

Type: Trip Blank 

Volatiles ND None 

Client ID: 35TO4201 

Laboratory ID: MC698001 
Collection Date: 12/l 9197 

Type: Trip Blank 

Volatiles ND None 

Client ID: 35R02701 

Laboratory ID: MC69801 1 

Collection Date: 12121 I96 

Type: Equipment rinsate 

Volatiles ND None 

Client ID: 35TO4301 
Laboratory ID: MC783001 

Collection Date: 1/7/w 
Type: Trip blank 

Volatiles 
Bromomethane 1 uglL 1 ou ug/L’ 

Client ID: 37R02801 
Laboratory ID: MC7k3017 
Collection Date: 1 /g/97 

Type: Equipment rinsate 

Volatiles 
Acetone 5 ug/L IOU ug/L’ 

Carbon disulfide 2 q/L None 

Client ID: 35T04501 

Laboratory ID: MD908001 

Collection Date: 6/l 1 I97 

Type: Trip blank 

Volatiles- 
Acetone 6 uglL None 

Client ID: 37T04601 

Laboratory ID: MD926001 
Collection Date: 6/l 2197 
Type: Trip blank 

Volatiles 
Methylene chloride 1 UQIL None 

Client ID: 35TO4701 

Laboratory ID: MD950001 
Collection Date: 6/l S/97 
Type: Trip blank 

Volatiles 
Methylene chloride 3 ugli None 
Xylene (total) 1 ug/L None 
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Table IX 
Summary of Field Blank Contqmjnation 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

DG 

ilFO41 

VFO41 

YFO41 

NF042 

iNFO42 

WF042 

NF043 

Parameter 

Client ID: 13T04801 

Laboratory ID: MD985001 
Collection Date: 6/l 6197 

Type: Trip blank 

Volatiles 
Methylene chloride 
Acetone 

Client ID: 35FOO301 

Laboratory ID: MD908002 

Collection Date: 6111 I97 

Type: Source blank 

Semivolatiles 
Di-n-butylphthalate 

Pesticides % PCBs 

Client ID: 35R03001 

Laboratory ID: MD908003 

Collection Date: 6/l l/97 

Type: Equipment rinsate 

Semivolatiles 
Di-n-butylphthalate 
Bis(2-ethylhexyl)pMhalate 

Pesticides & PCBs 

Client ID: 05T04901 

Laboratory ID: ME007001 

Collection Date: 6/l 8197 

Type: Trip blank 

Volatiles 

Client ID: 05T05001 

Laboratory ID: ME021 001 

Collection Date: 6/20/97 

Type: Trip blank 

Volatiles 
Acetone 

Client ID: 05RO3101 

Laboratory ID: ME007006 

Collection Date: 6/l 7197 

Type: Equipment rinsate 

Volatiles 

Client ID: 05R03201 

Laboratory ID: ME042002 

Collection Date: 6123197 

Type: Equipment rinsate 

Volatiles 
1,2-Dichloropropane 

I 
Concentration Qualifier 

2 ug/L None 
6 ug/L None 

3 ug/L None 

ND 

4 q/L None 
8 q/L None 

ND None 

ND None 

2 ug/L None 

ND None 

1 uglL None 
- 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

;DG 

VF043 

VFO43 

VFO43 

NF043 

NF044 

NFO44 

WF044 

WFO44 

Parameter Concentration Qualifier 

Client ID: 05T05101 

Laboratory ID: MW042001 
Collection Date: 6123197 

Type: Trip blank 

Volatiles ND None 

Client ID: 33T05201 
Laboratory ID: MW053001 
Collection Date: 6124197 
Type: Trip blank 

Volatiles 
Acetone 3 ug/L None 

Client ID: 33T05301 

Laboratory ID: ME073001 

Collection Date: 6125197 
Type: Trip blank 

Volatiles ND None 

Client ID: 3OTO5401 

Laboratory ID: ME087001 
Collection Date: 6/26/97 

Type: Trip blank 

Volatiles 
Acetone 4 q/L None 

Client ID: 06R03301 

Laboratory ID: ME1 00002 
Collection Date: 6/29/97 

Type: Equipment rinsate 

Volatiles 
Acetone 7 uglL None 
Trichloroethene 6 w/L None 
Toluene 3 ug/L None 
Ethylbenzene 1 ug/L None 
Xylene (total) 2 ug/L None 

Client ID: 06TO5501 

Laboratory ID: ME1 00001 
Collection Date: 6129197 

Type: Trip blank 

Volatiles ND None 

Client ID: 66T05601 
Laboratory ID: ME1 10001 
Collection Date: 6POl97 

Type: Trip blank 

Volatiles 
Acetone 5 ug/L IOU ug/L’ 

Client ID: 66T05701 
Laboratory ID: ME1 33001 

Collection Date: 712197 

Type: Trip blank 

Volatiles ND None 

.-. 

.-, 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

;DG Parameter Concentration Qualifier 

VFO44 Client ID: 66T05801 

Laboratory ID: ME1 35001 

Collection Date: 712197 

Type: Trip blank 

Volatiles 
Acetone 3 ug/L IOU ug/L’ 

k’FO45 Clieni ID: OWR03401 

Laboratory ID: ME1 49002 

Collection Date: 7/7/97 
Type: Equipment rinsate 

Volatiles 
Acetone 3 ug/L 1 ou ug/L’ 

1,2-Dichloropropane 1 ug/L None 

Semivolatiles 
Di-n-butylphthalate 5 uglL 1 ou uglL’ 

Pesticides & PCBs ND None 

NF045 Client ID: oWTo5901 

Laboratory ID: ME1 49001 
Collection Date: 7/7/97 
Type: Trip blank 

Volatiles 
Acetone 2 uglL 1 ou ug/L’ 

NFO45 Client ID: OWTO6001 
Laboratory ID: ME159001 

Collection Date: 718197 

Type: Trip blank 

Volatiles ND None 

WFC45 Client ID: 66T06101 

Laboratory ID: ME1 75001 
Collection Date: 719197 

Type: Trip blank 

Volatiles 
Acetone 2 ug/L 1 ou L&g/L’ 

WF045 Client ID: OWTO6201 

Laboratory ID: ME190001 

Collection Date: 7/l O/9? 

Type: Trip blank 

Volatiles ND None 

WF045 Client ID: OWTO6401 

Laboratory ID: ME226001 
Collection Date: 7/l 4197 

Type: Trip blank 

Volatiles 
Acetone 250 ug/L None 



Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

WFO45 

WFO46 

WFO46 

WFO46 

WFO46 

WF047 

WFO47 

Parameter 

Client ID: OwTO6401 DL 

Laboratory ID: ME226001 DL 
Collection Date: 7/l 4197 
Type: Trip blank 

Volatiles 
Acetone 

Client ID: 31 R03301 

Laboratory ID: MW241002 
Collection Date: 7/l 5197 
Type: Equipment rinsate 

Volatiles 
1 ,2-Dichloropropane 

Semivolatiles 
Di-n-butyiphthalate 

Pesticides & PCBs 

Client ID: 31TO6501 
Laboratory ID: ME241 001 

Collection Date: 7/t 5197 
Type: Trip blank 

Volatiles 
Acetone 

Client ID: 31T06601 
Laboratory ID: ME261 001 
Collection Date: 7/l 6197 
Type: Trip blank 

Volatiles 
Toluene 

Client ID: 31T06701 
Laboratory ID: ME305001 
Collection Date: 7121 I97 
Type: Trip blank 

Volatiles 
Methylene chloride 

Client ID: STOR-BLK 
Laboratory ID: ME243006 

Collection Date: 7/l 5197 
Type: Storage blank 

Volatiles 

Client ID: STOR-BLK2 
Laboratory ID: ME267006 

Collection Date: 7/l 6197 
Type: Storage blank 

Volatiles 
Acetone 
Toluene 

Concentration Qualifier 

250 ug/L None 

1 ug/L None 

12 ug/L 12u ug/L’ 

ND None 

4 q/L None 

1 ug/L None 

1 &l/L None 

ND None 

4 q/L None 
0.4 ug/L None 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

iDG 

YFO47 

nJFO46 

NF049 

NFO49 

InJFO51 

WFO51 

WFO51 

WFO51 

Parameter 

Client ID: 39TlOOOl 

Laboratory ID: ME244001 

Collection Date: 7/16l97 

Type: Trip blank 

Volatiles 
Carbon disulfide 
Toluene 

Client ID: 39R03401 

Laboratory ID: ME264009 

Collection Date: 7/l 7/97 

Type: Equipment rinsate 

Volatiles 
1.2-Dichloropropane 

Client ID: 39T10201 

Laboratory ID: ME262001 
Collection Date: 7/t 5197 
Type: Trip blank 

Volatiles 
Toluene 

Client ID: 39TlO401 

Laboratory ID: ME263007 

Collection Date: 7/l 7197 
Type: Trip blank 

Volatiles 
Toluene 

Client ID: 16R03501 

Laboratory ID: ME306002 

Collection Date: 7121 I97 
Type: Equipment rinsate 

Volatiles 
Methylene chloride 

Client ID: 16TO6601 

Laboratory ID: ME306001 

Collection Date: 7121197 

Type: Trip blank 

Volatiles 
Methylene chloride 
Acetone 

Client ID: 16T06901 

Laboratory ID: ME322001 

Collection Date: 7/22/97 
Type: Trip blank 

Volatiles 

Client ID: 16T07001 

Laboratory ID: ME340001 
Collection Date: 7123197 
Type: Trip blank 

Volatiles 

Concentration Qualifier 

0.40 ug/L None 
0.50 ug/L None 

1 w/L None 

0.90 ug/L None 

0.40 ug/L None 

1 ug/L None 

1 Q/L None 
3 ug/L None 

ND None 

ND None 

A-97 



Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

NFO51 

WFO52 

b’JFO52 

WF053 

WFO53 

WF053 

WF053 

WFO53 

wFo54 

Parameter 

Client ID: 16T07101 

Laboratory ID: ME346001 
Collection Date: 7/25/97 

Type: Trip blank 

Volatiles 

Client ID: STORAGEBLK 
Laboratory ID: ME346006 

Collection Date: 7/25/97 

Type: Storage blank 

Volatiles 
Methylene chloride 
Acetone 

Client ID: 39TlO501 

Laboratory ID: ME346007 
Collection Date: 7/25/97 

Type: Trip blank 

Volatiles 

Client ID: 15R03701 

Laboratory ID: ME367002 

Collection Date: 7/27/97 

Type: Equipment rinsate 

Volatiles 

Client ID: 15TO7201 

Laboratory ID: ME367001 

Collection Date: 7127197 

Type: Trip blank 

Volatiles 

Client ID: 15T07301 

Laboratory ID: ME377001 
Collection Date: 7/26/97 

Type: Trip blank 

Volatiles 

Client ID: 1 ST07401 

Laboratory ID: ME390001 
Collection Date: 7/29/97 

Type: Trip blank 

Volatiles 

Client ID: 15T07501 

Laboratory ID: ME404001 

Collection Date: 7POl97 

Type: Trip blank 

Volatiles 

Client ID: 15R03601 
Laboratory ID: ME441 005 

Collection Date: a/5/97 

Type: Equipment rinsate 

Volatiles 

Concentration Qualifier 

ND None 

1 ug/L None 
3 q/L None 

ND None 

ND None 

ND None 

ND None 

ND None 

ND None 

ND None 

r--N. 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil l’nvesiigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

iDG Parameter Concentration Qualifier 

YF054 Client ID: 30R03901 
Laboratory ID: ME450002 
Collection Date: 6/6/97 
Type: Equipment rinsate 

Volatiles 
1.2-Dichloropropane 1 ug/L None. 

NF054 Client ID: 15Tq7601 

Laboratory ID: ME441 001 
Collection Date: 6/4/97 
Type: Trip blank 

Volatiles ND None 

A’FO54 Client ID: 30T07701 

Laboratory ID: ME450001 
Collection Date: a/5/97 
Type: Trip blank 

Volatiles ND None 

WFO55 Client ID: OWR04101 

Laboratory ID: MF004002 
Collection Date: 1 O/27/97 
Type: Equipment rinsate 

Volatiles ND None 

WFO55 Client ID: 13R04201 
Laboratory ID: MF004005 

Collection Date: 1 o/20/97 

Type: Equipment rinsate 

Volatiles ND None 

WF055 Client ID: 0WT06001 

Laboratory ID: MF004001 
Collection Date: 1 O/27/97 
Type: Trip blank 

Volatiles ND None 
- 

‘= sample result-was modified based on an associated method 
blank concentration. 

Note: see detailed data validation report for the discrete qualifiers. 
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Table X p 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike and Laboratory Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IlB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

Criteria % Recovery 

SDG Client ID Analyte % Recovery Difference MS MSD RPD/Difference Qualifier 

WF022 BKGOOI 01 Metals None 
Cyanide None 

WF023 02G00301 Metals None 
Cyanide None 

WF024 15G00701 Metals None 
Cyanide None 

WF025 15G00601 Metals None 
Cyanide None 

WF026 15GOO803 Metals None 
Cyanide None 

WF027 16G00501 Metals None 
Cyanide None 

WF028 12GOOlOi Metals None 
Cyanide None 

WF029 14G00101 Metals None 
Cyanide None 

WFO30 66GOO601 Metals None 
Cyanide None 

WFO31 05GOlOOl Iron ‘100 124.8 ug/L J 
Lead k3.0 9.2 ug/L J 
Sodium 25000 5978 ug/L J 
Zinc 520.0 174 ug/L J 
Cyanide 75-125 3.7 J (det) A (ND) 

rVFO3lB’ None Metals None 
Cyanide None 

n/F032 29600501 Metals None 
Cyanide None 

nlFO33 66800201 Metals None 
Cyanide None 



.- 

Table X ’ 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike and Laboratory Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

Criterla % Recovery 

SDG Cllent ID Analyte % Recovery Difference MS f&D RPD/Difference Qualifier 

WF034 30G00301 Antimony 75-l 25 126.7 J (all detects) 
Cyahide None 

WFO35 66G01701 Metals None 
Cyanide None 

WF036 54GOOlOl Metals None 
Cyanide None 

WF037 15FOO201 Metals None 
Cyanide 75-125 3.7 J (det) R (ND) 

WF04 1 35G00101 Aluminum <IO0 402 ug/L J 

Iron ~100 309 ug/L J 
Manganese 510 75.2 ug/L J 
Cyanide None 

WF045 OWGOO502 Metals None 
Cyanide None 

WFO46 31 GO01 01 Metals None 
Cyanide None 

WF047 39wo34 Metals None 

WF051 None Metals None 

WF053 15G00602 Metals None 

tiFO54 15G00601 Metals None 

1 
1 
1 
1 
I 
I 
I 
1 
1 
1 
1 
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Table XI 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil investigation, Phase II8 
NAS Whiting Field, Milton Florida 

SDG 

NF022 

NF022 

NF023 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Barium 
Calcium 
iron 
Lead 
Magnesium 
Manganese 
Selenium 
Sodium 
Zinc 
Cyanide 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Barium 
Beryllium 
Calcium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Potassium 
Sodium 
Vanadium 
Zinc 
Cyanide 

Client ID 

Laboratory ID 

Collection Date 

Aluminum 
Barium 
Beryllium 
Calcium 
Iron 
Lead - 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 
Cyanide 

Inorganic Analytes 

BKGOOl 01 
RB858003 

7/l 6196 

43.4 ug/L 
15.6 ug/L 
536 ug/L 
54.0 ug/L 

ND 
499 ug/L 
1.7 ug/L 

0.67 ug/L 
1080 ug/L 
2.4 ug/L 
3.6 uglL 

01 GO01 02 
RB873006 

7/l 9196 

19.1 ug/L 
15.6 ug/L 
0.53 ug/L 
5850 ug/L 

ND 
12.2 ug/L 
1.3 ug/L 
337 ug/L 
6.7 ug/L 
938 ug/L 

2100 ug/L 
ND 

10.2 ug/L 
I .s uglL 

02G00301 

RB887012 

7124196 

79.3 ug/L 
128 ug/L 
0.39 uglL 

113000 ug/L 
36.2 ug/L 
1.4 ug/L 

9560 ug/L 
13.5 uglL 
7.8 uglL 

4610 ugJL 
1.2 ug/L 

2200 ug/L 
3.0 ug/L 
1.8 ug/L 
4.5 ug/L 

BKGOOl 01 D 
RB856004 

7/l 6196 

54.4 ugiL 
15.6 ug/L 
550 ug/L 
57.9 ug/L 
0.80 ug/L 
521 ug/L 
1.9 ug/L 

ND 
1080 ug/L 

ND 
6.5 uglL 

01 GO01 02D 
RB873009 

7/l 9198 

10.3 ug/L 
15.6 ug/L 

ND 
6250 ug/L 
1.4 ugfL 
8.8 ug/L 
1.5 ug/L 
331 uglL 
9.0 uglL 
842 ug/L 

2070 ug/L 
1.6 ug/L 

11.4 uglL 
ND 

02G00301 D 

RB887013 

7/24/96 

84.6 ug/L 
129 ug/L 

ND 
113000 ug/L 

38.7 ug/L 
1.3 ug/L 

9590 ug/L 
13.7 uglL 
9.6 ug/L 

4580 ug/L 
0.66 ug/L 
2240 ug/L 
2.8 ug/L 
2.0 uglL 
2.0 uglL 

RPC 

22 
0 
4 
7 

Not calculable 
4 
11 

Not calculable 
0 

Not calculable 
52 

50 
0 

Not calculable 
7 

Not calculable 
32 
14 
2 

29 
11 
I 

Not calculable 
11 

Not calculable 

6 
0.8 

Not calculable 
0 
7 
7 

0.3 
1 

21 
0.7 
58 
2 
7 
11 
77 

A-102 



Table XI 
Summary of Relative Percent Differences ,(RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

‘IF024 

VF025 

NF026 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Banum 
Calcium 
Chromium 
Iron 
Lead 
Magnesium 
Manganese 
Sodium 

Vanadium 
Zinc 
Cyanide 

Client ID 

Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Calcium 
Iron 
Lead 
Magnesium 
Manganese 
Potassium 
Sodium 
Zinc 

Cyanide 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Barium 
Calcium 

Chromium 
Cobatt 
Copper 
Iron - 
Lead 
Magnesium 
Manganese 
Potassium 
Sodium 
Vanadium 
Zinc 
Cyanide 

Inorganic Analytes 

15G00701 
RB920009 

7/31/96 

161 ug/L 
15.6 ug,‘L 
356 ug/L 
2.9 ug/L 
183 ug/L 
0.70 ug/L 
433 ug/L 
2.6 uglL 

1530 ug/L 
ND 

3.4 ug/L 
2.6 ug/L 

15G00601 
RB956006 

WI96 

69.4 ug/L 
8.0 ug/L 

67.6 ug/L 
3690 ug/L 

31000 ug/L 
0.90 ug/L 
1940 ug/L 
139 ug/L 

2460 ug/L 
2630 ug/L 
3.4 uglL 

1.5u ug/L 

15600803 
RE900007 

6/l 4/96 

187 ug/L 
10.6 ug/L 
1440 ug/L 
2.9 ug/L 

2.3U ug/L 
4.0 ug/L 
194 ug/L 
0.60 ug/L 
322 ug/L 
33.1 uglL 
522 ug/L 

5350 ug/L 
2.0 ug/L 
176 uglL 
1.6 ug/L 

15G00701 D 
I3895001 0 

713 l/96 

173 uglL 
19.3 ug!L 
360 ug/L 
2.0 ug/L 
202 ug/L 
0.60 ug/L 
422 ug/L 
2.6 uglL 

1610 ug/L 
1.2 ug/L 
3.6 ug/L 
3.2 ug/L 

15G00601 D 
RB956006 

WI96 

55.6 uglL 
7.8 uglL 

63.7 ug/L 
3620 ug/L 

30500 ug/L 
0.5ou ug/L 
1900 ug/L 
136 ug/L 

2340 ug/L 
2590 ug/L 
3.3 ug/L 
8.1 ug/L 

15G00803D 
RB900008 

8/l 4196 

146 ug/L 
10.8 ug/L 
1170 ug/L 
2.ou ug/L 
2.4 ug/L 
2.4 ug/L 
175 ug/L 
0.50 ug/L 
296 ug/L 
32.9 ug/L 
316U ug/L 
5380 ug/L 
1.5 q/L 
178 ug/L 
4.2 uglL 

RPD 

7 
21 
1 

37 
10 
15 
3 
7 
5 

Not calculable 

6 
21 

46 
2 
6 
2 
2 

Not calculable 
2 
2 
5 
2 
3 

Not calculable 

25 
2 

21 
Not calculable 
Not calculable 

50 
10 
46 
6 

0.6 
Not calculable 

0.6 
29 
1 

90 
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Table Xl 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

VFO26 

WO27 

YF027 

Client ID 
Laboratory ID 
Collection Date 

Alumrnum 
Arsenic 
Barium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Potassium 
Sodium 
Vanadium 
Zinc 
Cyanide 

Client ID 
Laboratory ID 

Collection Date 

Aluminum 
Barium 
Calcium 
Cobalt 
iron 
Magnesium 
Manganese 
Sodium 
Zinc 

Client ID 
Laboratory ID 

Collection Date 

Aluminum 
Antimony 
Arsenic 
Barium 
Calcium 
Chromium 
iron - 
Lead 
Magnesium 
Manganese 
Potassium 
Sodium 
Vanadium 
Zinc 

Inorganic Analytes 

16GOO403 

RB980020 
8/l 6196 

278 uglL 
1 .o ug/L 

28.6 ug/L 
3110 ug/L 
2.3 uglL 

1.1u ug/L 
1370 ug/L 
4.0 ug/L 

1320 ug/L 
41.3 ug/L 
540 ug/L 

2570 ug/L 
2.2 ug/L 
103 ug/L 
2.9 ug/L 

16G00501 
RCOI 6009 

8/21/96 

12.6 ug/L 
10 ug/1 

239 ug/L’ 
3.2 ug/L 
9.2 ug/L 
276 ug/L 
1 .ou ug/L 
1550 ug/L 
2.6 ug/L 

09G00301 
FE01601 9 

g/23/96 

407 ug/L 
8.6U ug/L 
2.6 uglL 

27.1 ug/L 
15300 ug/L 

4.0 ug/L 
173 ug/L 

0.5ou ug/L 
158 ug/L 
i.5 ug/L 

2390 ug/L 
2070 ug/L 
16.4 ug/L 
14.8 ug/L 

16G00403D 

RB980021 
8/l 6196 

290 ug/L 
0.5ou ug/L 
27.5 ug/L 
3300 ug/L 
2.9 ug/L 
I .3 ug/L 
879 uglL 
2.7 ug/L 
987 ug/L 
33.5 q/L 
713 ug/L 

2590 ug/L 
1.2u ug/L 
945 uglL 
1.6 ug/L 

16G00501 D 
RCOI 6073 

0/21/96 

16.7 ug/L 
IO ug/L 

234 ug/L 
2.3U ug/L 
5.3 ug/L 
261 ug/L 
2.1 ug/L 

1450 ug/L 
1.6 ug/L 

09G00301 D 
IX016020 

8/23/96 

372 uglL 
9.3 ug/L 
2.8 ug/L 

25.8 ug/L 
14600 ug/L 

2.4 ug/L 
146 ug/L 
0.60 ug/L 
160 ug/L 
1.7 ug/L 

2010 ug/L 
1950 ug/L 
14.3 ug/L 
1.2 ug/L 

RPD 

4 
Not calculable 

4 
6 

23 
Not calculable 

44 
39 
29 
21 
26 
0.6 

Not calculable 
161 
56 

28 
0 
2 

Not calculable 
54 
6 

Not calculable 
7 

46 

9 
Not calculable 

7 
5 
5 

50 
16 

Not calculable 
1 

12 
17 
6 
14 

170 

“f-3 

.I’ -? 

:-% 
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Table Xl 
Summary of Relative Percent Differences, (RPD) for qriginal and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

JF028 

VF028 

NF029 

:lient ID 
.aboratory ID 
Zollection Date 

\lumrnum 
3arium 
:alcium 
.ead 
Jlagnesium 
inanganese 
)otassium 
sodium 
rhallium 
zinc 
:yanide 

Client ID 
-aboratory ID 

Zollection Date 

Aluminum 
4rsenic 
3arium 
3eryllium 
Salcium 
Chromium 
Sopper 
Iron 
Lead 
Magnesium 
Manganese 
Potassium 
Sodium 
Vanadium 
Zinc 
Cyanide 

Client ID 

Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Calcium- 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Sodium 
Vanadium 
Zinc 

lnorganrc Analytes 

12GOOlOl 
RC044012 

8127196 

14.0 ug/L 
14.5 ug/L 
1840 ug/L 
0.60 ug/L 
320 ug/L 
l.OU ug/L 
2220 ug/L 
2310 ug/L 
0.70 ug/L 
6.7 ug/L 

1.8U ug/L 

llGOO201 
RC044011 

8/28/96 

2770 ug/L 
1.7 ug/L 

50.3 ug/L 
0.40 ug/L 

35400 ug/L 
20.4 ug/L 
2.0 ug/L 
232 ug/L 

0.5ou ug/L 
388 ug/L 
2.2 uglL 

12900 ug/L 
3420 ug/L 
11 .o ug/L 
3.4 ug/L 

1.5u ug/L 

14GOOlOl 
RC092007 

9/l 1 I96 

33.1 ug/L 
0.50 ug/L 
22.3 ug/L 
3080 ug/L 
22.0 ug/L 
1.3 ug/L 
702 ug/L 
1.9 ug/L 

0.12 ug/L 
1590 uglL 
1.2u ug/L 
89.5 ug/L 

12GOOlOl D 
RC044017 

8127/96 

15.1 ug/L 
14.5 ug/L 
1670 ug/L 
0.5ou ug/L 
327 ug/L 
1.4 ug/L 

2290 ug/L 
2360 uglL 
0.6OU ug/L 

5.5 ug/L 
2.1 ug/L 

” 

2 
Not calculable 

2 
Not calculable 

3 
2 

Not calculable 
20 

Not calculable 

llGOO201 D 
RC044018 

a/28/96 

2320 ug/L 18 
2.0 ug/L 16 

51.6 ug/L 3 
0.3ou uglL Not calculable 
41800 ug/L 17 

19.2 ug/L 6 
3.1 ug/L 43 
337 ug/L 37 
0.90 ug/L Not calculable 
538 ug/L 32 
4.8 ug/L 74 

9610 ug/L 29 
2950 ug/L 15 
11 .o ug/L 0 
24.3 ug/L 151 
3.3 uglL Not calculable 

14GOOlOl D 

RC092009 
9/l 1 I96 

26.5 ug/L 22 
0.5ou uglL Not calculable 
22.3 ug/L 0 
2870 ug/L 6 
27.3 uglL 22 
0.80 uglL 46 
691 uglL 2 
1.9 ug/L 0 

0.1ou ug/L Not calculable 
1570 ug/L 1 
1.4 ug/L Not calculable 

96.8 ug/L 8 

RPD 
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Table XI 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG Inorganic Analytes RPD 

NF030 Client ID 66600601 66G00601 D 

Laboratory ID RCI 21007 RC121011 
Collection Date S/l 0196 S/l 6/96 

Aluminum 39.9 ug/L 39.7 ug/L 0.5 
Barium 38.1 ug/L 36.2 ug,‘L 5 

Calcium 863 ug/L 770 ug/L 11 
Copper 1.8 ug,‘L 1 .I u ug/L Not calculable 
Iron 8.2 ug/L 41.9 ug/L 134 
Lead 0.90 ug/L 0.5ou ug/L Not calculable 

Magnesium 1130 ug/L 1110 ug/L 2 

Manganese 5.0 ug/L 4.6 ug/L 8 
Potassium 860 uglL 689 ug/L 22 
Selenium 0.64 uglL 0.6OU ug/L Not calculable 
Sodium 1280 ug/L 1160 ug/L 10 
Zinc 2.9 ug/L 4.8 ugfL 49 

INFO30 Client ID 66GO2203 66G02203D 

Laboratory ID FE121 016 RC121017 
Collection Date S/20/96 S/20/96 

Aluminum 44.0 ug/L 51.9 ug/L 16 
Barium 6.4 ug/L 6.4 ug/L 0 
Calcium 751 ug/L 731 uglL 3 

Cobalt 2.3U ug/L 2.4 ug/L Not calculable 
Iron 35.6 ug/L 38.9 ug/L 9 
Magnesium 271 ug/L 242 ug/L 11 
Manganese 9.7 ug/L 9.7 ug/L 0 
Potassium 491 ug/L 316U ug/L Not calculable 
Sodium 2810 q/L 2760 ug/L 2 
Zinc 1.2 ug/L 2.2 ug/L 59 
Cyanide 1.8U ug/L 12.0 ug/L Not calculable 

WF031 Client ID 05GOlOOl 05GOlOOl D 

Laboratory ID MB928007 MB92801 2 
Collection Date S/25/96 S/25/96 

Barium 27.6 ugiL 27.1 ug/L 2 

Calcium 854 ug/L 803 ug/L 6 

Chromium 0.61 ug/L 0.36 ug/L 52 
Cobalt 0.85 ug/L 0.72 ug/L 17 

Copper 35.6 ug/L 1.7u ug/L Not calculable 
Iron 40.1 ug/L 31.8U ug/L Not calculable 
Lead 4.4 ug/L 1.8U uglL Not calculable 
Magnesium 874 ug/L 871 ug/L 0.6 

Manganese 3.3 ug/L 2.5 ug/L 28 
Mercury 0.03 ug/L 0.04 ug/L 29 
Nickel 1.4 ug/L 1.4 ug/L 0 
Potassium 3.1 u ug/L 825 uglL Not calculable 
Selenium 5.4 ug/L 3.9u ug/L Not calculable 
Sodium 15100 ug/L 14900 uglL 1 
Thallium 7.4 ug/L 1.9u ug/L Not calculable 
Vanadium 0.58U ug/L 0.63 ug/L Not calculable 
Zinc 13.7 ug/L 3.8 ug/L 113 
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Table XI 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG Inorganic Analytes RPD 

YFO31 Client ID 33600301 33GOO301 D 

Laboratory ID MB958006 MB958007 

Collection Date 9/27/S 6 9127f96 

Aluminum 156 98.7 45 
Antimony 3.5 3.4u Not calculable 
Barium 59.3 59.9 1 
Calcium 2230 2230 0 
Chromium 0.88 0.34u Not calculable 
Cobalt 0.70 0.49 35 
Iron 107 50.6 72 
Magnesium 1750 1760 0.6 
Manganese 21.2 21.5 1 
Potassium 31.8 1040 188 
Sodium 5370 5550 3 
Thallium 2.9 3.4 16 
Vanadium 1.0 0.58U Not calculable 
Zinc 7.4 7.2 3 

WFO32 Client ID 29G00501 29GO0501 D 
Laboratory ID MC01 1007 MC01 1008 
Collection Date 1 O/2/96 1 O/2/96 

Barium 89.7 ug/L 84.2 ug/L 6 
Beryllium 0.14 uglL 0.19 ug/L 30 
Calcium 1580 ug/L 1470 UgfL 7 
Chromium 2.1 ug/L 2.8 ug/L 29 
Cobalt 0.94 UgfL 0.98 ug/L 4 
Copper 2.7 uglL 4.4 uglL 48 
Magnesium 2500 ug/L 2320 ug/L 7 
Manganese 8.4 ug/L a.0 ugtL 5 
Mercury 0.04 uglL 0.04 uglL 0 
Sodium 5040 ug/L 5030 UgfL 0.2 
Zinc 5.1 ug/L 3.8 ugfL 29 
Cyanide 1 .Q uglL 1.2 ugfL 18 

NF033 Client ID 66GOO201 66GOO201 D 
Laboratory ID MC1 18002 MC1 18003 

Collection Dete 1 O/9/96 10,‘9/96 

Barium 20.8 ug/L 20.7 ug/L 0.5 
Calcium 3250 ug/L 3100 ugJL 5 
Chromium 0.75 ug/L 0.44 ug/L 52 
Copper 1.7u UgfL 2.7 ug/L Not calculable 
Iron - 73.8 ug/L 31.8U ugfL Not calculable 
Magnesrum 456 ug/L 457 ug/L 0.2 
Manganese 3.4 ug/L 3.2 ugfL 6 
Mercury 0.03 uglL 0.03 ugfL 0 
Potassium 648 ugfL 1920 ug/L 99 
Sodium 3640 ug/L 3020 uglL 0.7 
Zinc 3.6 ugfL 6.0 uglL 50 

A-l 07 
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Table Xl 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

I/F034 

VF035 

YF036 

Client ID 
Laboratory ID 
Collection Date 

Barium 
Beryllium 
Calcium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Potassium 
Sodium 
Zinc 

Client ID 
Laboratory ID 

Collection Date 

Aluminum 
Barium 
Calcium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Selenium 
Sodrum 
Zinc 

Client ID 
Laboratory ID 
Collection Date 

Alumrnum 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 
Magnesium 
Manganese 
Mercury 
Potassium 
Sodium 
Zinc 

lnorganrc Analytes 

30G00301 
MC1 53005 

1 O/l 6f96 

28.0 ug/L 
0.20 ug!L 
1530 ug/L 
11 .o ugfL 
626 uglL 
3.8 ugfL 
642 ug/L 
20.7 ug/L 
0.04 ug/L 
1880 ug/L 
4600 ugfL 
5.5 ug/L 

66G01701 
MC21 4005 

1 O/23/96 

24.3 ugfL 
10.2 ugfL 
766 ug/L 
1.7u ug/L 
343 ug/L 
2.ou ug/L 
320 ug/L 
4.2 ugfL 
0.03 ug/L 
4.0 ugfL 

7660 ugfL 
2.5 ugfL 

54GOOlOl 
MC262004 

1 O/30/96 

87.6 ug/L 
75.2 ugfL 
0.18 ug/L 
1680 ug/L 
1.2 ug/L 

0.90 ugfL 
1950 ugfL 
13.9 ug/L 
0.02 ug/L 
2410 ug/L 
2110 ug/L 
4.5 ug/L 

30G00301 D 

MC1 53008 
1 Of1 6196 

27.8 ug,‘L 
0.13u ugfL 
1480 ug/L 
3.2 ug/L 
634 ugfL 
2.4 ugfL 
650 ug/L 
21 .o ugfL 
0.05 ugfL 
2680 uglL 
4490 ug/L 
4.4 ug/L 

66G01701 D 

MC21 4007 

1 O/23/96 

30.9 ug/L 
10.7 uglL 
816 ug/L 
22.5 ug/L 
348 uglL 
2.6 ug/L 
324 ug/L 
5.4 ug/L 
0.03 ug/L 
3.9u ug/L 
7790 ug/L 
26.3 ug/L 

54GOOlOl D 
MC262008 

1 O/30/96 

91.6 ug/L 
74.3 ug/L 
0.18 ug/L 
1660 ug/L 
1 .o ugfL 
1.4 ug/L 

1920 ug/L 
12.9 ugfL 

0.01 u ugfL 
2530 ug/L 
2070 ug/L 
3.5 ug/L 

RPD 

0.7 
Not calculable 

3 
110 

1 
45 
1 
1 

22 
35 
2 

22 

24 
5 
6 

Not calculable 
1 

Not calculable 
1 

25 
0 

Not calculable 
2 

165 

4 
1 
Cl 
1 
2 

43 
2 
7 

Not calculable 
5 
2 

25 
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Table XI 
Summary of Relative Percent Differences.+(RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Itilestigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Not calculable 

Not calculable 

Not calculable 

Not calculable 

Not calculable 

Not calculable 
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Table Xl 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

fVFO45 

NF046 

WFQ47 

NFO51 

Client ID 

Laboratory ID 

Collection Date 

Alummum 
Barlum 
Calcium 
Iron 
Lead 
Magnesium 
Manganese 
Sodium 
Zinc 

Cyanide 

Client ID 

Laboratory ID 

Collection Date 

Aluminum 
Barium 
Calcium 

Copper 
Iron 
Magnesium 
Manganese 
Potassium 
Sodium 

Vanadium 
Zinc 

Cyanide 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Bawm 
Calcium 

Copper 
Iron 
Magnesium 
Manganese 
Sodium 
Zinc - 

Client ID 
Laboratory ID 
Collection Date 

Barium 
Calcium 
Copper 
Iron 
Magnesium 
Manganese 
Sodium 
Zinc 

lnorgamc Analytes 

OWG00302 

ME1 90002 

?/I o/97 

31.5 ug/L 
10.2 ug/L 
460 ug/L 
83.3 ug!L 
1.9 uglL 
286 ug/L 
3.0 ug/L 

1670 ug/L 
3.4 ug/L 

ND 

31 GO01 01 
ME241 003 

7/l S/97 

96.0 ug/L 
22.6 ug/L 
857 ug/L 
1.3u ug/L 
120 ug/L 
662 uglL 
9.7 ug/L 

1910 ug/L 
1760 ug/L 
1.8 ug/L 
3.5 ug/L 

ND 

39wo34 

ME243005 
7/l 5197 

94.0 ug/L 
22.9 ug/L 
1030 ugiL 
8.2 ug/L 
747 ug/L 
871 ug/L 
12.5 ug/L 
2210 ug/L 
14.7 ug/L 

16G00101 
ME340009 

7124197 

20.5 ug/L 
514 ugiL 
1.7 ug/L 

11.2 ug/L 
617 ug/L 
3.2 ug/L 

2130 ug/L 
3.2 ug/L 

O%GOO302D 
ME190003 

7/l Of97 

16.6U ug/L 
10.5 ug/L 
454 ug/L 
51.1 uglL 
1.2u ug/L 
300 ug/L 
3.0 ug/L 

1670 ug/L 
3.8 ug/L 

ND 

31 GO01 01 D 

ME241 004 
7/l 5197 

91.1 ug/L 
22.5 ug/L 
851 ug/L 
1.4 ug/L 
103 ug/L 
675 ug/L 
9.9 ug/L 

2200 ug/L 
1890 ug/L 
1.7u ug/L 
9.8 ug/L 

ND 

39W034D 

ME243006 

7/l 5197 

76.3 ug/L 
22.8 ug/L 
1010 ug/L 
1.3u ug/L 
751 ug/L 
054 uglL 
12.6 ugiL 
2090 ug/L 
3.0 ug/L 

16GOOlOl D 
ME34001 0 

7124197 

20.7 ug/L 
520 ug/L 
1.7 ug/L 

14.7 ug/L 
623 uglL 
3.0 ug/L 

21 IO uglL 
8.2 ug/L 

RPD 

Not calculable 
3 
1 

48 
Not calculable 

5 
0 
0 

11 

5 
0.4 
0.7 

Not calculable 
15 
2 
2 

15 
7 

Not calculable 
95 

21 
0.4 
2 

Not calculable 
0.5 
2 

0.8 
6 

132 

1 
1 
0 

27 
1 
6 
1 

88 

. -1 
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Table XI 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil InGestigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

NF053 

NF053 

WF054 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Barium 
Calcium 
Chromrum 
Iron 
Magnesium 
Manganese 
Sodium 
Zinc 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Antimony 
Barium 
Calcium 
Chromium 
Copper 
Iron 

Lead 
Magnesium 
Manganese 
Nickel 
Sodium 
Zinc 

Client ID 
Laboratory ID 

Collection Date 

Aluminum 
Arsenic 
Banum 
Calcium 
Copper 
Iron 
Magnesium 
Manganese 
Mercury - 
Sodium 
Thallium 
Zinc 

Inorganic Analytes 

15600602 
ME367004 

7127197 

16.6U ug/L 
13.0 ug/L 
676 ug/L 
3.3 ug/L 

33.8 ug/L 
504 ug/L 
2.3 ug/L 

2870 ug/L 
3.1 ug/L 

15600703 
ME404003 

7/30/97 

43.6 ug/L 
17.3u ug/L 

6.6 ug/L 
587 ug/L 
10.6 ug/L 
2.9 ug/L 
107 ug/L 

0.93u ug/L 
280 ug/L 
6.9 ug/L 
10.9 ug/L 
2640 ug/L 
5.2 ug/L 

15G00801 
ME441 002 

614197 

143 ug/L 
2.0 ug/L 

34.7 ug/L 
1870 ug/L 
5.2 ug/L 

4760 ug/L 
1370 ug/L 
84.6 ug/L 

0.04u ug/L 
1830 ug/L 
0.89U ug/L 

8.5 ug/L 

15G00602D 
ME367005 

7/27/97 

29.9 ug/L 
13.0 ug/L 
675 ug/L 
4.2 ug/L 

92.6 ug/L 
490 ug/L 
2.7 ug/L 

2740 ug/L 
3.4 ug/L 

15G00703D 

ME404004 
7/30/97 

108 ug/L 
21.2 ug/L 
6.2 ug/L 
549 ug/L 
13.4 l&!/L 
4.5 ug/L 
115 uglL 
5.1 uglL 
266 uglL 
6.5 ug/L 

20.3 ug/L 
1820 ug/L 
6.1 ug/L 

1 SGOO601 D 

ME441 003 
a/4/97 

116 ug/L 
1.1u ug/L 
37.3 ug/L 
2010 uglL 
2.6 ug/L 

4940 ug/L 
1470 ug/L 
91.4 ug/L 
0.07 ug/L 
1960 uglL 
0.90 ug/L 
6.6 ug/L 

RPD 

Not calculable 
0 

0.1 
24 
93 
3 

16 
5 
9 

14 
Not calculable 

6 
7 

23 
43 
7 

Not calculable 
5 
6 

60 
II 
16 

21 
Not calculable 

7 
7 

67 
4 
7 
6 

Not calculable 
7 

Not calculable 
25 
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Table XII 
Summary of Analytes Exceeding Instrument Calibration 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG 

r”JF022 

iNFO23 

WFO24 

iNFO25 

WFO26 

UVFO27 

WF028 

WF029 

WFO30 

WF031 

WF03 1 B 

WF032 

WF033 

WFo34 

WF035 

WF036 

WF037 

WFO41 

WF045 

WFO46 

WFO47 

WFO51 

Date Analyte Initial Calibration Continuing Qualifier 
r Calibration %R 

All Metals None 
Cyanide None 

All Metals None 
Cyanide None 

All Metals None 
Cyanide None 

All Metals None 
Cyanide None 

All Metals None 
Cyanide None 

All Metals None 
Cyanide None 

All Metals None 
Cyanide None 

All Metals None 
Cyanide None 

All Metals None 
Cyanide None 

All Metals None 
Cyanide None 

All Metal? None 
Cyanide None 

All Metals None 
Cyanide None 

All Metals None 
Cyanide None 

All Metals None 
Cyanide None 

All - Metals None 
Cyanide None 

All Metals None 
Cyanide None 

All Metals None 
Cyanide None 

All Metals None 
Cyanide None 

All Metals None 
Cyanide None 

All Metals None 
Cyanide None 

All Metals None 

All Metals None 

I 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

-7 

.----a 
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Table XII 
Summary of Analytes Exceeding lrktrument Calibration 

Groundwater and Subsutiace Soil Investigation, Phase 118 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Date Analyte Initial Calibration Continuing Qualiifier 
r Calibration %R 

WF053 All Metals None 

WF054 All Metals None 

Notes: r = correlation coefficient for rnrtial calibrations 

%R = percent recovery for continurng calibrations 

J= the analyte was positively identified: the associated numerical value is the approximate concentration of the 
analyte in the sample because QC criteria were not met (validation ‘J’). 

UJ = the analyte was not detected above the reported sample IDL However, the reported sample is approximate: 
the analyte concentration may not reliably be presumed to be less than the IDL value. 

R= the sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet 
quality control criteria. The presence or absence of the analyte cannot be verified. 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

inorganic Analytes 

SDG Analyte Concentration Associated Samples 

dF022 Aluminum 
Iron 
Lead 
Sodium 
Zinc 

6.240 ug/L 
12.320 uglL 
0.500 ug/L 

38.890 ug/L 
3.660 ug/L 

VF023 

VF024 

YF025 

NF026 

Arsenic 
Iron 
Lead 
Sodium 
Zinc 

Aluminum 
Iron 
Lead 
Sodium 

Aluminum 
Beryllium 
Iron 
Selenium 
Zinc 

Aluminum 
Calcium 
Iron 
Magnesium 
Mercury 
Sodium 
Zinc 

Mercury 

-0.500 uglL 
5.980 ug/L 
I .200 uglL 

34.400 ug/L 
1.200 uglL 

IO.600 ug/L 
13.190 ug/L 
0.500 uglL 

37.550 q/L 

13.650 ug/L 
-0.320 ug/L 
7.390 uglL 
0.650 ug/L 
1.610 ug/L 

17.380 ug/L 
119.520 ug/L 
10.050 ug/L 
22.940 uglL 
0.140 ug/L 

41.280 uglL 
2.510 ug/L 

0.20 ugiL 

NF027 Aluminum 
Antimony 
Arsenic 
Calcium 
Sodium 
Vanadium 

18.000 ug/L 
9.280 uglL 
0.500 uglL 

94.550 ug/L 
28.990 ug/L 
1.280 ug/L 

All samples in SDG WF022 

All samples in SDG WF023 

All samples in SDG WF024 

All samples in SDG WF025 

Ail samples in SDG WF026 

All samples in SDG WF026 

All samples in SDG WF027 

Mercury 0.21 ug/L 

WF028 Aluminum 
Antimony 
Calcium 
Magnesium 
Mercury 
Potassium 
Sodium 
Zinc 

51.600 ug/L . 
-10.930 ug/L 
113.470 ug/L 
45.540 ug/L 
0.140 UgJL 

498.120 ug/L 
43.870 UglL 
1.230 ug/L 

All samples in SDG WF027 

All samples in SDG WF028 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase II8 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG 

VF029 

nJFO30 

YF031 

Analyte Concentration Associated Samples 

Aluminum 10.6 ug,‘L All samples in SDG WF029 
Banum 3.0 ug/L 
Cobatt 2.7 ug/L 
Iron 21.4 ugiL 
Vanadium 1.4 ug/L 

coban 2.7 ug/L All samples in SDG WF029 
Vanadium 1.6 ug/i 

Mercury -0.1 ug/L All samples in SDG WF029 

Iron 5.3 ug/L All samples in SDG WF029 
Vanadium 1.6 ug/L 

Calcium 153.810 ug/L All samples in SDG WF029 
cobalt 2.390 ug/L 
iron 11.590 ug/L 
Sodrum 37.260 ug/L 
Zinc 1.630 uglL 

Calcium 59.580 ug/L All samples in SDG WFO30 
Iron 6.080 ug/L 
Sodium 54.620 ug/L 

Mercury 0.030 ug/L All samples in SDG WFO31 
Potassium -617.8 uglL 
Silver -1.2 ug/L 
Thallium 3.3 ug/L 

Mercury 0.047 ug/L All samples in SDG WF031 
Potassium 34.4 ug/L 
Silver -1.6 ug/L 
Thallrum 3.7 ug/L 

Mercury 0.055 ug/L All samples in SDG WFO31 
Potassium 542.9 ug/L 
Silver -1.4 ug/L 

Mercury 0.070 uglL All samples in SDG WFO31 
Potassium -21.4 ug/L 
Silver -1.3 ug/L 
Thallium 3.5 ug/L 

Mercury 0.047 ug/L All samples in SDG WFO31 
Potassium 411.210 ug/L 

Mercury 0.085 ug/L All samples in SDG WFO31 
Potassium ’ 955.8 ug/L 
Silver -2.5 ug/L 
Thallium 3.2 ug/L 

Mercury 0.127 ug/L All samples in SDG WF031 

Mercury 0.130 ug/L All samples in SDG WFO31 

Mercury -0.030 ug/L All samples in SDG WF031 
Potassium -335.53 uglL 
Silver -1.420 uglL 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 

-031 cont. 

vFO31 B 

Arsenic 
Chromium 
Mercury 
Potassium 
Thallium 
Vanadium 

Mercury 
Potassium 
Silver 
Thallium 
Vanadium 

Chromium 
Mercury 
Potassium 
Thallium 
Vanadium 

Barium 
Chromium 
Mercury 
Potassium 
Thallium 

Mercury 

Arsenic 
Barium 
Chromium 
Mercury 
Nickel 
Potassium 
Thallium 
Vanadium 

Copper 

-6.4 ug/L 
-0.4 uglL 

0.034 ug/L 
171 .o ug/L 

5.1 ug/L 
1.4 IJgiL 

0.016 ug/L 
342.4 ug/L 
-1.2 ug/L 
5.2 ug/L 
0.8 uglL 

-0.7 ug/L 
0.011 ug/L 
308.7 ug/L 

6.2 UglL 
0.7 uglL 

-0.2 ug/L 
-0.6 ug/L 

-0.021 ug/L 
377.6 ug/L 

7.2 ug/L 

0.014 ug/L 

-6.7 ug/L 
-0.2 ug/L 
-0.8 ug/L 

-0.032 ug/L 
-1.4 ug/L 

441.5 ug/L 
5.7 uglL 
0.6 ug/L 

604 ug/L 

All samples in SDG WFO31 

All samples in SDG WFO31 

All samples in SDG WFO31 

All samples in SDG WFO31 

All samples in SDG WFO31 

All samples in SDG WFO31 

All samples in SDG WFO31 B 

Aluminum 
Barium 
Copper 
Manganese 

Barium 
Copper 
Iron 
Mercury 
Nickel 
Sodium 

Barium 
Beryllium 
Calcium 
Copper 
Iron 
Magnesium 
Manganese 
Silver 
Sodium 
Vanadium 
Zinc 
Cyanide 

-19.5 ug/L 
0.4 ug/L 
4.4 ug/L 
0.4 ug/L 

0.4 uglL 
6.6 ug/L 
3.5 ug/L 
0.0 ug/L 
9.5 ug/L 
10.6 ug/L 

25.130 ug/L 
-0.830 ug/L 

129.890 q/L 
8.310 ug/L 
0.680 ug/L 

25.430 ug/L 
0.490 ug/L 
2.970 uglL 

84.450 ug/L 
2.060 ug/L 
3.100 uglL 
-0.981 ug/L 

All samples in SDG WFO31B 

Ail samples in SDG WFO31 B 

All samples in SDG WF031B 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IlB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 

YF032 Copper 
Manganese 
Mercury 
Potassium 

Beryllium 
Cobatt 
Copper 
Manganese 
Mercury 
Sodium 

Beryllium 
Copper 
Manganese 
Mercury 
Potassium 
Sodium 

Beryllium 
Copper 
Manganese 
Mercury 
Sodium 

Barium 
Chromium 
Copper 
Manganese 
Mercury 
Sodium 
Zinc 

Barium 
Beryllium 
Cobalt 
Copper 
Manganese 

Barium 
Beryllium 
Copper 
Manganese 
Mercury 
Nickel 
Sodium 

Barium 
Beryllium 
Copper 
Manganese 
Thallium 

Banum 
Beryllium 
Cobalt 
Copper 
Manganese 
Nickel 
Thallium 

4.5 uglL 
0.5 ug/L 

0.0242 ug/L 
-1595.8 ug/L 

0.2 ug/L 
0.3 uglL 
5.5 ug/L 
0.7 uglL 

0.0265 ug/L 
17.3 ug/L 

0.2 uglL 
4.9 ug/L 
0.6 ug/L 

0.0255 ug/L 
1914.8 ug/L 

11.6 ug/L 

0.2 ug/L 
5.6 ug/L 
0.6 ug/L 

-0.0178 ug/L 
17.4 ug/L 

1.210 uglL 
2.750 ug/L 
3.390 ug/L 
0.410 ug/L 
0.015 ug/L 

856.490 UglL 
2.310 ug/L 

0.3 uglL 
0.1 uglL 
0.4 ug/L 
5.8 ug/L 
0.2 ug/L 

0.3 ug/L 
0.1 ug/L 
5.8 ug/L 
0.4 ug/L 

-0.0874 ug/L 
2.0 ug/L 
11.5 ug/L 

0.2 ug/L 
0.1 ug/L 
5.6 ug/L 
0.5 ugli 
2.6 ug/L 

0.3 ug/L 
0.3 ug/L 
0.6 ug/L 
7.0 ug/L 
0.8 ug/L 
1.4 ug/L 
4.3 ug/L 

Ali samples in SDG WFo32 

All samples in SDG WF032 

All samples in SDG WF032 

All samples in SDG WF032 

All samples in SDG WF032 

All samples in SDG WF032 

All samples in SDG WF032 

All samples in SDG WF032 

All samples in SDG WF032 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase llB 
NAS Whiting Field, Milton Florida 

inorganic Analytes 

SDG Analyte Concentration Associated Samples 

Fo32 cont. Aluminum 
Antimony 
Barium 
Cadmium 
Calcium 
Cobatt 
Copper 
iron 
Magnesium 
Manganese 
Sodium 
Zinc 

Antimony 
Barium 
Beryllium 
Copper 
Manganese 

Sodium 

107.660 ug/L 
4.320 ug:L 
1.760 ugfL 
1.660 ug!L 

105.640 ug/L 
0.430 ug/L 

12.450 ug/L 
54.350 ug/L 
103.090 ug/L 

0.200 uglL 
154.770 uglL 

9.120 ugfL 

4.3 ug/L 
0.4 ug/L 
0.3 ug/L 
5.2 ug/L 
0.6 ug/L 

10.2 uglL 

All samples in SDG WF032 

All samples in SDG WF032 

All samples in SDG WF032 

Barium 
Beryllium 
Cobalt 
Copper 
Manganese 
Mercury 
Potassium 

Barium 
Beryllium 
Copper 
Manganese 
Mercury 
Potassrum 

Barium 
Beryllium 
Copper 
Manganese 
Mercury 
Potassium 
Thallium 

Barium 
Beryllium 
Coban 
Copper 
Manganese 
Potassium 
Thallium 

Aluminum 
Barium 
Calcium 
Copper 
Iron 
Magnesium 
Manganese 
Potassium 
Sodium 
Zinc 

0.3 ug/L 
0.1 ug/L 
0.4 ugfL 
5.8 ug/L 
0.2 ugfL 

0.07 ug/L 
-1595.8 uglL 

0.3 uglL 
0.1 ug/L 
5.8 ugtL 
0.4 ugfL 

0.04 ug/L 
655.4 ug/L 

0.2 ugfL 
0.1 ug/L 
5.6 ugfL 
0.5 ugfL 

0.05 uglL 
1914.8 ug/L 

2.6 ug/L 

0.3 ug/L 
0.3 ug/L 
0.6 ug/L 
7.0 ug/L 
0.8 ugfL 

425.8 ugfL 
4.3 ugfL 

164.460 ugfL 
1.220 UgfL 

107.040 ugfL 
2.900 ug/L 

33.430 UgfL 
82.790 Ug/L 
0.330 uglL 

1602.780 UgfL 
221.450 uglL 

1.660 ugfL 

All samples in SDG WF033 

All samples in SDG WF033 

All samples in SDG WF033 

All samples in SDG WF033 

All samples in SDG WF033 

,-., 

..f----Y., 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Sub&&face goil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 

IF033 cont. Mercury 0.06 ug/L All samples in SDG WPO33 

Barium 
Beryllium 
Copper 
Manganese 
Mercury 
Potassium 

0.4 ug:i 
0.3 ug/L 
5.2 ug/L 
0.6 ug/L 

0.05 ug/L 
163.8 ugfL 

All samples rn SDG WF033 

Antimony 
Barium 
Copper 
Manganese 
Potassium 
Sodium 
Zinc 

Barium 
Beryllium 
Cadmium 
Chromium 
coban 
Manganese 
Potassium 
Thallium 
Vanadium 

4.810 ugfL 
0.460 ug/L 
2.870 ugfL 
0.330 ug/L 

509.990 ug/L 
137.200 ug/L 

3.200 ugfL 

0.8 ug/L 
0.6 ugfL 
0.8 ug/L 
0.9 ug/L 
1.1 ugfL 
1 .o ug/L 

1734.0 ugf L 
2.4 ug/L 
1.1 ug/L 

All samples in SDG WF033 

All samples in SDG WF033 

Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Manganese 
Potassrum 
Thallium 
Vanadtum 

1.2 ugfL 
0.8 ug/L 
0.9 ug/L 
1.2 ugfL 
1.1 ug/L 
1.3 ug/L 

1605.5 ug/L 
3.4 ug/L 
1.8 ugfL 

All samples in SDG WF033 

Barium 
Beryllrum 
Cadmium 
Chromrum 
Cobatt 
Manganese 
Potassium 
Thallrum 
Vanadrum 

1.1 ugfL 
0.8 ugfL 
0.8 ug/L 
1.1 ug/L 
1.1 ug/L 
1.2 ug/L 

768.8 ugfL 
3.2 ug/L 
1.7 ugfL 

All samples in SDG WF033 

Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Manganese 
Potassium 
Vanadium 

0.7 ug/L 
0.7 ugfL 
0.6 ug/L 
0.9 ug/L 
0.8 ug/L 
I .o ugfL 

314.6 ug/L 
1.2 ug/L 

All samples in SDG WF033 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 

F033 cont. Barium 
Beryllium 
Cadmium 
Chromium 
Coban 
Manganese 
Potassium 
Thallium 
Vanadrum 

Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Manganese 
Potassium 
Thallium 
Vanadium 

1 .o ugfL 
0.6 ug/L 
0.6 ug/L 
0.9 ugfL 
1 .o ugiL 
1 .o ugfL 

664.9 ugfL 
2.2 ugfL 
1.2 ug/L 

0.9 ugfL 
0.7 ugfL 
0.7 ugfL 

0.9 ugfL 
1 .o ug/L 
1 .o ug/L 

722.1 ug/L 
3.4 ugfL 
1.2 ugfL 

All samples in SDG WF033 

All samples in SDG WF033 

‘FO34 Copper 
Mercury 

Copper 
Manganese 
Mercury 

Beryllium 
Copper 
Manganese 
Mercury 

Beryllium 
Copper 
Manganese 
Mercury 
Sodium 

Banum 
Copper 
Sodium 
Zinc 
Cyanide 

5.6 ug/L 
0.023 ug/L 

5.8 ugfL 
0.4 ugfL 

0.017 ug/L 

0.1 uglL 
5.6 ug/L 
0.5 ug/L 

0.030 ug/L 

0.3 ugfL 
7.0 ugfL 
0.8 ug/L 

0.042 ugfL 
10.2 ug/L 

0.460 ug/L 
2.870 ugfL 

137.200 ug/L 
3.200 ug/L 
-1.327 ug/L 

Mercury 

Beryllium 
Copper 
Manganese 
Mercury 

Mercury 

Mercury 

0.024 ug/L 

0.3 ugfL 
5.2 ug/L 
0.6 ug/L 

0.026 ug/L 

0.040 ug/L 

0.033 ug/L 

All samples in SDG WF034 

All samples in SDG WF034 

All samples in SDG WF034 

All samples in SDG WF034 

66GO2001 
66600302 
66Goi 801 
30G00301 
30G00401 
66R02201 
30G00301 D 

All samples in SDG WF034 

All samples in SDG WF034 

All samples in SDG WF034 

All samples in SDG WPO34 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 

IF034 cont. Arsenic 
Barium 
Beryllium 
Calcium 
Copper 
Lead 
Manganese 
Selenium 
Sodium 
Zinc 

-13.610 ug/L 66G01101 
1.700 ug/L 66G01301 
-0.710 ug/L 66G00501 

108.610 ug,‘L 66600501 F 
1.700 ug/L 
-0.620 ug/L 
0.790 ugiL 

10.810 ug/L 
70.400 ug/L 
3.200 ug/L 

Beryllium 
Silver 
Sodium 

0.2 ug/L 
3.3 ug/L 
11.9 ug/L 

All samples in SDG WF034 

Beryllium 
Manganese 
Silver 
Sodium 

0.2 ug/L 
0.4 uglL 
2.2 uglL 

12.2 ug/L 

All samples in SDG WFO34 

Beryllium 
Copper 
Manganese 
Sodium 

0.5 ug/L 
1.9 ug/L 
0.6 q/L 

20.0 ug/L 

All samples in SDG WF034 

Beryllium 
Silver 
Sodium 

0.1 ug/L 
2.6 ug/L 
17.3 ugli 

All samples in SDG WF034 

Beryllium 
Manganese 
Sodrum 

0.2 ug/L 
0.4 ug/L 
9.7 ug/L 

All samples in SDG WF034 

JFO35 Barium 
Beryllium 
Manganese 
Mercury 
Thallium 

0.8 ug/L 
0.6 ug/L 
1 .o ug/L 

0.0239 ug/L 
2.4 ug/L 

All samples in SDG WF035 

Banum 
Beryllium 
Manganese 
Mercury 
Thallium 

1.2 ug/L 
0.8 ug/L 
1.3 ug/L 

0.0256 uglL 
3.4 ug/L 

All samples in SDG WF035 

Barium 
Beryllium 
Manganese 
Mercury 
Thallium 

Barium 
Beryllium 
Manganese 
Mercury 

Aluminum 
Barium 
Iron 
Manganese 
Sodium 
Zinc 

1.1 ug/L 
0.8 ug/L 
1.2 ug/L 

0.0401 ug/L 
3.2 ug/L 

0.7 ug/L 
0.7 ug/L 
1 .o ug/L 

0.334 ug/L 

101.120 uglL 
0.410 ug/L 

56.400 ugtL 
0.430 ug/L 

152.450 ug/L 
2.190 ug/L 

All samples in SDG WF035 

All samples in SDG WF035 

All samples in SDG WF035 
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Table XII1 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 

F035 cont. Barium 
Beryllium 
Manganese 
Mercury 
Thallium 

Barium 
Beryllium 
Manganese 
Thallium 

Barium 
Beryllium 
Calcium 
Copper 
Manganese 
Zinc 

Manganese 

Manganese 

Barium 
Beryllium 
Manganese 

Beryllium 
Manganese 

Beryllium 
Manganese 

1 .o ug/L 
0.6 ug/L 
1 .o ug/L 

0.0250 ug/L 
2.2 ug/L 

0.9 ug/L 
0.7 uglL 
1 .o ug/L 
3.4 uglL 

0.570 ug/L 
-0.910 ug/L 

109.820 ug/L 
5.470 ug/L 
0.720 uglL 
4.400 ug/L 

0.6 ug/L 

0.4 ug/L 

0.4 ug/L 
-0.2 ug/L 
0.6 uglL 

-0.2 uglL 
0.6 ug/L 

-0.2 ug/L 
0.4 ug/L 

All samples in SDG WF035 

All samples in SDG WFO35 

All samples in SDG wFO35 

All samples in SDG WF035 

All samples in SDG WF035 

All samples in SDG WF035 

All samples in SDG WF035 

All samples in SDG WFO35 

VF036 Aluminum 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Manganese 
Mercury 
Thallrum 
Vanadium 

Aluminum 
Barium 
Beryllium 
Cadmium 
Chromium ’ 
coban 

Manganese 
Mercury 
Thallium 
Vanadium 

17.7 ug/L 
0.8 ug/L 
0.6 ug/L 
0.8 ug/L 
0.9 ug/L 
1.1 ug/L 
1 .o ug/L 

0.0265 ug/L 
2.4 ug/L 
1.1 ug/L 

18.4 ug/L 
1.2 ug/L 
0.8 ug/L 
0.9 ug/L 
1.2 ug/L 
1.1 ug/L 
1.3 ug/L 

0.0251 ug/L 
3.4 ug/L 
1.8 ug/L 

All samples in SDG WF036 

All samples in SDG WF036 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 

VF036 cont. Aluminum 
Barium 
Beryllrum 
Cadmium 
Chromium 
Coban 
Manganese 
Mercury 
Thallium 
Vanadium 

14.7 ug!L 
1.1 ug/L 
0.8 ug/L 
0.8 ug/L 
I.1 ug/L 
1.1 ug/L 
1.2 ug/L 

0.0165 ug/L 
3.2 ug/L 
I .7 uglL 

All samples rn SDG WF036 

Barium 
Beryllium 
Cadmium 
Chromium 
Coban 
Manganese 
Mercury 
Vanadium 

0.7 uglL 
0.7 ug/L 
0.6 ug/L 
0.9 q/L 
0.8 ug/L 
1 .o ug/L 

0.0157 ug/L 
1.2 ug/L 

All samples in SDG WF036 

Aluminum 
Barium 
Chromium 
Manganese 
Mercury 
Potassium 
Cyanide 

63.950 ug/L 
0.730 ug/L 
0.490 ug/L 
0.430 ug/L 
0.014 ug/L 

1817.440 ug/L 
-1.333 ug/L 

All samples in SDG WFO36 

Barium 
Beryllium 
Cadmium 
Chromium 
Coban 
Manganese 
Thallrum 
Vanadium 

1 .o uglL 
0.6 ug/L 
0.6 ug/L 
0.9 ug/L 
1 .o ug/L 
1 .o ug/L 
2.2 ug/L 
1.2 ug/L 

All samples in SDG WF036 

Aluminum 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Manganese 
Thallium 
Vanadium 

91.5 ug/L 
0.9 ug/L 
0.7 ug/L 
0.7 ug/L 
0.9 ug/L 
1 .o ug/L 
1 .o ug/L 
3.4 ug/L 
1.2 ug/L 

All samples in SDG WF036 

NFO37 Copper 

Aluminum 
Barium 
Copper 

Barium 
Copper 

6.4 ug/L 

-19.5 ug/L 
0.4 uglL 
4.4 ug/L 

0.4 ug/L 
6.6 ug/L 

All samples in SDG WF037 

All samples in SDG WF037 

All samples in SDG WF037 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG 

IF037 cont. 

/FO41 

Analyte Concentration Associated Samples 

Barium 25.130 ug/L All samples in SDG WF037 

Beryllium -0.830 ug/L 
Calcium 129.890 ug/L 
Copper 8.310 ug/L 
Iron 0.680 ug/L 
Magnesium 25.430 ug/L 
Manganese 0.490 ug/L 
Silver 2.970 ug/L 
Sodium 84.450 ug/L 
Vanadium 2.060 ug/L 
Zinc 3.100 ug/L 
Cyanide -0.981 ug/L 

Cyanide -0.6 ug/L All samples in SDG WF041 

Barium 0.5 ug/L All samples in SDG WFO41 

Sodium 12.2 ug/L All samples in SDG WFO41 

Cyanide -0.4 ug/L ,,. s.*. 

Barium 0.7 ug/L All samples in SDG WFO41 

Sodtum 16.3 ug/L 

Beryllium -1 ,010 ug/L All samples in SDG WFO41 

Calcium 133.200 ug/L 
Copper 3.740 ug/L 
Iron 9.490 ug/L 
Lead 1.260 ug/L 
Sodium 93.470 ug/L 
Thallium 1.310 ug/L 
Zinc 19.070 ug/L 
Cyanide -1.002 ug/L 

Barium -0.6 ug/L All samples in SDG WFO41 

Chromium -2.9 ug/L 
Copper -1.7 ug/L 
Magnesium -22.9 ug/L 
Silver -2.8 ug/L 
Vanadium -3.0 ug/L 

Copper 6.4 ug/L All samples in SDG WFO41 
Thallium 1.4 ug/L 
Vanadium -1.9 ug/L 

coban 8.9 ug/L All samples in SDG WFO41 

Thallium 1.6 ug/L 
Cyanide -0.4 ug/L 

Beryllium -0.030 uglL All samples in SDG WF041 

Calcium 105.800 ug/L 
Iron 3.060 ug/L 
Selenium -3.230 ug/L 
Sodrum 15.150 ug/L 
Vanadium -2.240 ug/L 
Zinc 0.940 ug/L 

Selenium -3.4 ug/L All samples in SDG WF041 

Thallium -1.3 ug/L 

Lead 1.2 ug/L All samples in SDG MO41 

Selenium -2.6 ug/L 
Cyanide -0.4 ug/L 

A-124 



Tbble till1 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG 

NFO41 cont. 

NF045 

Analyte Concentration Associated Samples 

Selenrum -3.1 ug/L All samples in SDG WFO41 
Thallium 1.3 ugiL 

Selenium -2.6 ug!L All samples in SDG WFO41 
Cyanide -0.5 ug/L 

Thallium -1 .o ug/L All samples in SDG WFO41 
Cyanide -0.4 ug/L 

Cyanide 0.4 ug/L All samples in SDG WFO41 

Cyanide 0.4 ug/L All samples in SDG WFO41 

Cyanide 0.4 ug/L All samples in SDG WFO41 

Cyanide -0.6 ug/L All samples in SDG WF045 

Cyanide -0.6 ug/L All samples in SDG WF045 

Manganese 0.4 uglL All samples in SDG WF045 

Vanadium 1.8 ug/L All samples in SDG WF045 

Beryllium -0.660 ug/L All samples in SDG WFO45 
Calcium 136.80 ug/L 
Iron 5.390 ug/L 
Sodium 32.760 uglL 
Vanadium -1.730 ug/L 
Zinc 3.340 ug/L 
Cyanide -1 .oi 3 ug/L 

Mercury 0.1 ug/L All samples in SDG WFO45 

Cyanide -0.6 ug/L All samples in SDG WF045 

Thallium 1.1 ug/L All samples in SDG WF045 
Cyanide -0.6 ug/L 

Cyanide -0.6 ug/L All samples in SDG WF045 

Alummum 17.320 ug/L All samples in SDG WF045 
Barium 0.450 ug/L 
Beryllrum -0.550 ug/L 
Calcium 121.620 ug/L 
iron 6.770 ug/L 
Sodium 45.700 ug/L 
Thallium -1.390 ug/L 
Zinc 2.510 ug/L 
Cyanide -0.899 ug/L 

Beryllium 0.2 ug/L OWG00401 
Manganese 0.5 ug/L OWG0020l 
Sodium 17.2 ug/L 

Beryllium 0.2 ug/L OWG00401 
Manganese 0.7 ug/L OWGOO201 
Sodium 12.2 ug/L 
Zinc 1 .o ug/L 
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Table Xiii 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG 

VF045 cont. 

Analyte Concentration Associated Samples 

Barium 0.9 ug/L OWG00401 
Beryllium 0.5 ug/L OWG00201 
Chromium 3.0 ug/L 
Manganese 1 .o ug/L 
Sodium 19.9 ug/L 
Thallium 1.2 ug/L 
Vanadium 2.0 ug/L 
Zinc 1.6 ug/L 

Cyanide -0.377 ug/L OWGOO401 
OWGOO201 

Beryllium 
Sodium 

Selenium 

0.2 ug/L OWGOO401 
11 .o ug/L OWGOO201 

-2.2 uglL OWGOO401 
OWG00201 

Thallium -1 .o ug/L OWGOO401 
OWG00201 

VFO46 Beryllium 
Sodium 

0.2 ug/L 
17.2 ug/L 

All samples in SDG WF046 

Beryllium 0.2 ug/L 
Mercury 0.040 ug/L 
Sodium 12.2 ug/L 

All samples in SDG WF046 

Beryllium 
Mercury 
Sodium 

0.5 ug/L 
0.043 ug/L 
19.9 ug/L 

All samples in SDG WF046 

Aluminum 
Barium 
Beryllrum 
Calcium 
Iron 
Sodium 
Thallium 
Zinc 
Boron 

17.320 ug/L 
0.450 ug/L 
-0.550 ug/L 

121.820 ug/L 
6.770 ug/L 

45.700 ug/L 
-1.390 ug/L 
2.510 ug/L 
-0.377 ug/L 

All samples in SDG WF046 

Beryllium 
Sodium 

0.2 ug/L 
11 .o ug/L 

All samples in SDG WF046 

P/F047 Beryllium 
Manganese 
Mercury 
Sodium 

0.2 ug/L 
0.5 ug/L 
0.1 ug/L 

17.2 ug/L 

All samples in SDG WF047 

Beryllium 
Manganese 
Sodium 
Zinc 

0.2 ug/L 
0.7 ug/L 
12.2 ug/L 
1 .o ug/L 

All samples in SDG WF047 

Barium 
Beryllium 
Chromium 
Manganese 
Sodium 
Thallium 
Vanadium 
Zinc 

0.9 ug/L 
0.5 ug/L 
3.0 ug/L 
1 .o ug/L 

19.9 ug/L 
1.1 ug/L 
2.0 uglL 
1.6 ug/L 

All samples in SDG WF047 
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Tirbie Xi11 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 

IF047 cont. Aluminum 
Barium 
Beryllium 
Calcium 
Iron 
Sodrum 
Thallium 
Zinc 

Beryllium 
Sodium 

Selenium 

17.320 ug/L 
0.450 ug/L 
-0.550 ug/L 

121.820 ug/L 
6.770 uglL 

45.700 ug/L 
-1.390 ug/L 
2.510 ug/L 

0.2 ug/L 
11 .o ug/L 

-2.2 ug/L 

All samples rn SDG WF047 

All samples in SDG WF047 

All samples in SDG WF047 

irFO51 Barium 
Beryllium 
Chromrum 
Copper 
Manganese 
Silver 
Vanadium 

Manganese 
Mercury 
Vanadium 

Arsenic 
Mercury 
Selenium 

Manganese 
Mercury 

Beryllium 
Calcium 
Iron 
Sodium 
Zinc 

1 .o ug/L 
0.2 ug/L 
3.4 ug/L 
1.5 ug/L 
0.5 ug/L 
2.8 ug/L 
2.4 ug/L 

-0.5, ug/L 
0.04 uglL 
1.8 ug/L 

1.1 ug/L 
0.04 ug/L 
-1.9 ug/L 

-0.5 ug/L 
0.07 ug/L 

-0.800 ug/L 
140.860 ug/L 

5.470 ug/L 
36.740 ug/L 
1.980 ug/L 

All samples in SDG WF051 

All samples in SDG WFO51 

All samples in SDG WF051 

All samples in SDG WFO51 

All samples in SDG WFO51 

Mercury 
Silver 

Aluminum 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Manganese 
Silver 
Sodium 
Vanadium 
Zinc 

Calcium 

0.08 ug/L 
-2.4 ug/L 

16.800 ug/L 
0.600 ug/L 
-0.680 ug/L 

127.440 ug/L 
3.050 ug/L 
2.850 ug/L 
2.120 ug/L 

10.740 ug/L 
0.690 ug/L 
3.040 ug/L 

54.160 q/L 
2.700 ug/L 
2.710 ug/L 

42.0 ug/L 

All samples in SDG WF051 

All samples in SDG WFO51 

All samples in SDG WF051 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG 

‘vFO51 cont. 

WF053 

Analyte Concentration Associated Samples 

Barium 0.6 ug,L All samples in SDG WFO51 
Beryllium 0.4 ug/L 
Cobatt 2.6 ug,‘L 
Copper 1.7 LlglL 
Manganese 0.9 ug/L 
Zinc 1.2 ugiL 

Manganese 0.7 ug/L All samples in SDG WFO51 

Arsenic -1 .I 30 ug/L All samples in SDG WFO51 
Beryllium -0.720 ug/L 
Calcium 131 .OBO ug/L 
Iron 12.060 ug/L 
Zinc 4.540 ug/L 

Lead -1.3 uglL All samples in SDG WFO51 

Lead -1.4 ug/L All samples in SDG WFO51 
Magnesium 0.5 ug/L 

Lead -1.6 ug/L AH samples in SDG WFO51 

Aluminum 18.640 ug/L All samples in SDG WFO51 
Barium 0.490 ug/L 
Beryllium -0.760 ug/L 
Calcium 134.210 ug/L 
Chromium 3.850 uglL 
Iron 35.410 uglL 
Manganese 0.500 ug/L 
Sodium 35.200 ug/L 
Zinc 2.300 ug/L 

Lead -2.0 ug/L All samples in SDG WF051 
Vanadium 2.0 ug/L 

Barium 0.9 ug/L All samples in SDG WF051 
Beryllium 0.3 ug/L 
Lead -2.0 uglL 
Manganese 0.7 uglL 
Sodrum 9.2 ug/L 

Sodium 15.0 ug/L All samples in SDG WF051 

Arsenic -1.6 uglL All samples in SDG WF051 

Aluminum 18.640 ug/L All samples in SDG WF053 
Barium 0.490 uglL 
Beryllium -0.760 ug/L 
Calcium 134.210 uglL 
Chromium 3.850 ug/L 
Iron 35.410 ug/L 
Manganese 0.500 ug/L 
Sodium 35.200 ug/L 
Zinc 2.330 ug/L 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase 118 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 

YF053 cont. Barium 
Calcium 
Chromium 
Copper 
Iron 
Manganese 
Nickel 
Sodium 
Zinc 

-0.760 ug/L 
138.650 ug/L 

3.750 uglL 
3.390 ugtL 
14.500 ug/L 
0.490 ug/L 
8.370 ug/L 

42.790 uglL 
2.940 ug/L 

All samples in SDG WF053 

Aluminum 
Beryllium 
Calcium 
Iron 
Manganese 
Silver 
Sodium 
Zinc 

Beryllium 
Calcium 
Copper 
Iron 
Lead 
Manganese 
Sodium 
Zinc 

26.970 ug/L 
-0.710 ug/L 

151.990 ug/L 
16.430 ug/L 
0.580 ug/L 
4.360 ug/L 

52.750 ug/L 
3.720 q/L 

-0.970 ug/L 
130.780 ug/L 

1.480 q/L 
19.510 uglL 
-1.380 ug/L 
0.780 ug/L 

13.170 ug/L 
6.090 ug/L 

All samples in SDG WF053 

All samples in SDG WF053 

ffFO54 

Aluminum 
Arsenic 
Beryllium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Manganese 
Sodrum 
Zinc 

Mercury 

Mercury 

Mercury 

Beryllium . 
Calcium 
Iron 
Mercury 
Vanadium 
Zinc 

52.990 ug/L 
1.300 ug/L 
-0.940 uglL 

198.990 ug/L 
6.790 ug/L 
2.230 ug/L 

38.980 ug/L 
-1.460 ug/L 
1.000 ug/L 

60.080 ug/L 
2.040 ug/L 

0.1 ug/L 

0.1 ug/L 

0.1 ug/L 

-0.980 ug/L 
110.890 ug/L 

9.300 ug/L 
0.052 ug/L 
-2.660 uglL 
2.260 ug/L 

All samples in SDG WF053 ’ 

All samples in SDG WF054 

All samples in SDG WF054 

All samples in SDG WF054 

All samples in SDG WF054 
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Table XIV 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

NDG Parameter Concentration Qualifier 

IJFO22 Client ID: BKROI 001 

Laboratory ID: RB058002 
Collection Date: 7/l 6/96 

Type: Equipment rinsate 

Sodium 43.4 ugiL None 

Aluminum 55.9 ug/L 23.911 ug/L’ 

Calcium 69.0 ug/L None 

Iron 23.9 ug!L 43.411 ug/L’ 

Magnesium 39.7 ug/L None 

Mercury 0.10 ug/L None 

Zinc 1.2 ug/L 1.2u ug/L’ 

VF022 Client ID: BKFOI 001 

Laboratory ID: RB656010 

Collection Date: 7/l 7196 

Type: Source blank 

VF023 

Sodium 61.3 ug/L 61.3U ug/L’ 
. . 

Client ID: 01 ROI 101 
Laboratory ID: FiB887005 

Collection Date: 7123196 

Type: Equipment rinsate 

Aluminum 13.3 ug/L None 

Iron 10.8 ug/L 10.8lJ ug/L’ 

Zinc 1.2 ug/L 1.2u ug/L’ 

Cyanide 2.6 ug/L None 

YF024 Client ID: 15RO1201 

Laboratory ID: RB920005 
Collection Date: 7131196 

Type: Equipment rinsate 

Aluminum 13.8 ug/L 13.8U ug/L’ 

Iron 10.5 ug/L 10.5u ug/L’ 

Sodium 55.4 ug/L 55.4u ug/L’ 

Cyanide 2.6 ug/L None 

NF025 

NF026 

Client ID: 15RO1301 

Laboratory ID: RB956011 

Collection Date: 8l7/96 
Type: Equipment rinsate 

Iron 5.3 ug/L 5.3u ug/L’ 

Sodium 26.6 ug/L None 

Zinc 1.8 ug/L 1 .BU ug/L’ 

Client ID: 15RO1401 

Laboratory ID: RB900012 

Collection Date: 0/l 4196 

Type: Equipment rinsate 

Iron 14.8 ug/L 14.8U ug/L’ 

Zinc 1.1 ug/L 1 .I u ug/L’ 

Cyanide 1.8 ug/L None 
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Table XIV 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

lnorgamc Analytes 

;DG Parameter Concentration Qualifier 

VF027 Client ID: 16R01501 
Laboratory ID: RCOl6012 
Collection Date: 8121 IS6 
Type: Equipment rinsate 

Arsenic 
Calcium 
Lead 
Sodium 
Zinc 

0.50 ug/L 
64.0 ug/L 
0.80 ug/L 
26.9 ug/L 
1.8 ug/L 

0.5ou Lq/L! 
64.ou ug/L’ 

None 
26.9U ug/L’ 

None 

VFO28 Client ID: I I ROI 601 
Laboratory ID: UC04401 6 

Collection Date: 0/20/96 
Type: Equipment rinsate 

Calcium 
Sodium 
Cyanide 

67.2 uglL 
30.8 ug/L 
1.5 ug/L 

67.2U ug/L’ 
30.8U ug/L’ 

None, 

rVFO29 Client ID: 13ROI 701 
Laboratory ID: RC092008 
Collection Date: 9/I I/96 

Type: Equipment rinsate 

Calcium 66.4 ug/L 66.4U u~q/L’ 
Sodium 25.4 ug/L 25.411 ul~/L’ 
Zinc 1.8 ug/L I .8U ug/L’ 

NF030 Client ID: 66R01801 
Laboratory ID: RCI 21010 
Collection Date: 9/l 8196 
Type: Equipment rinsate 

Calcium 
Iron 
Selenium 
Sodium 
Zinc 

55.7 ug/L 55.7u ug/L’ 
9.2 uglL 9.2u q/L 

0.68 uglL None 
24.9 ug/L 24.9u ug/L’ 
2.0 ug/L None 

NF031 Client ID: OSR01901 

Laboratory ID: MB92801 1 
Collectiin Date: S/25/96 
Type: Equipment rinsate 

Barium 
Manganese 
Mercury 
Zinc 

0.34 ug/L None 
0.38 uglL None 
0.06 ug/L 0.06U ug/L’ 
2.0 ug/L None 

rrVFO32 Client ID: 06R02001 
Laboratory ID: MC01 1006 
Collection Date: I O/2/96 

Type: Equipment rinsate 

Barium 
Chromium 
Copper 
Manganese 
Mercury 
Sodium 
Zinc 
Cyanide 

2.8 ug/L 
2.5 ug/L 
2.9 uglL 

0.48 uglL 
0.01 ugfL 
365 ug/L 
3.0 ug/L 
1.4 ug/L 

2.8U ug/L’ 
2.5U ug/L’ 
2.9u ug/L’ 

0.48U ug/L’ 
0.01 u ug/L’ 

None 
3.ou uglL’ 

None 
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Table XIV 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

lnorgamc Analyles 

DG Parameter Concentration Qualifier 

IF033 Client ID: 66R02101 

Laboratory ID: MC065007 
Collection Date: 1 O/9/96 
Type: Equipment rinsate 

Barium 1.6 ug/L 1.6U ug/L’ 
Beryllium 0.32 ug/L 0.32U ug/L’ 
Chromaim 0.55 ug/L 0.55u ug/L’ 
Cobalt 0.84 ug/L O.&w ug/L’ 
Manganese 2.4 uglL 2.4U ug/L’ 
Potassium 777 ug/L 777u ug/L’ 
Sodium 334 ug/L 33411 ug/L’ 
Vanadium 0.83 ug/L o.wu ug/L’ 
Zinc 1.4 ug/L 1.4u ug/L’ 

dFO34 

VF035 

Client ID: 66R0201 

Laboratory ID: MCI53007 

Collection Date: 1 O/I 6196 
Type: Equipment rinsate 

Barium 0.56 ug/L 0.56 ug/L’ 
Manganese 0.44 ug/L 0.44 ug/L’ 
Mercury 0.02 ug/L 0.02 ug/L’ 
Sodium 119 ug/L 1 I9 uglL’ 
Zinc 2.2 ug/L 2.2 uglL’ 

Client ID: 66R02301 

Laboratory ID: MC21 4006 

Collection Date: I O/23/96 

Type: Equipment rinsate 

Aluminum 30.7 uglL 30.7 ug/L’ 
Barium 1.3 ug/L 1.3 ug/L’ 
Calcium 101 ug/L 101 ug/L’ 
Manganese 0.94 ug/L 0.94 ug/L’ 
Mercury 0.03 ug/L 0.03 ug/L’ 
Sodium 100 ug/L 100 ug/L’ 
Zinc 2.4 ug/L 2.4 ug/L’ 

YFO36 Client ID: 54R02401 

Laboratory ID: MC262007 

Collection Date: 1 O/30/96 

Type: - Equipment rinsate 

Aluminum 14.8 uglL 14.8 ug/L’ 
Barium 0.59 ug/L 0.59 ug/L’ 
Chromium 0.48 ug/L 0.48 ug/L’ 
Manganese 0.32 ug/L 0.32 ug/L’ 
Potassium 756 ug/L 756 ug/L’ 
Sodium 265 ug/L None 
Zinc 1.4 ug/L None 

NF037 Client ID: 16FOO201 
Laboratory ID: MC42401 0 

Collection Date: 12/2/96 

Type: Source blank 

Barium 1.2 uglL None 
Calcium 111 ug/L None 
Copper 6.8 ug/L None 
Manganese 0.43 uglL None 
Sodium 95.7 ug/L None 
Zinc 2.6 ug/L None 
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Table XIV 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

;DG Parameter Concentration Qualifielr 

NFO41 Client ID: 35FOO301 
Laboratory ID: MD906002 
Collection Date: 6/l 1 J97 
Type: Source blank 

Barium 
Calcium 
Copper 
iron 
Lead 
Manganese 
Sodium 
Zinc 

0.78 ug/L 
164 ug/L 
10.3 ug/L 
35.6 ug/L 
1 .o uglL 

0.88 uglL 
129 ug/L 
13.3 ug/L 

None 
164u ug/L’ 
10.3u ug/L’ 
35.6U ug/L’ 
1 .ou .9/L’ 

None 
129u ug/L’ 
13.3u ug/L’ 

NFO41 Client ID: 35R03001 

Laboratory ID: MD908003 
Collection Date: 6/l l/97 

Type: Equipment rinsate 

Barium 
Calcium 
Copper 
Iron 
Manganese 
Sodium 
Thallium 
Zinc 

1 .o ug/L 
165 ug/L 
4.9 ug/L 
10.7 ug/L 
1.2 ug/L 
148 ug/L 
1.7 ug/L 

15.8 ugfL 

None 
165U ug/L’ 
4.9u ug/L’ 
10.7u ug/L’ 

None 
148U ug/L’ 
1.7u ug/L’ 

15.8U ug/L’ 

NFO45 Client ID: OWR03401 

Laboratory ID: ME1 49002 
Collection Date: 7/7/97 
Type: Equipment rinsate 

Barium 
Calcium 
Copper 
Iron 
Sodium 
Zinc 

0.44 ug/L 
133 ug/L 
1.8 ug/L 
7.1 ug/L 

60.4 ug/L 
1.7 ug/L 

0.44u ug/L’ 
133u ug/L’ 

None 
7.1 u ug/L’ 

60.4U ug/L’ 
1.7u ug/L’ 

WFO46 Client ID: 31 R0330l 

Laboratory ID: MW241002 

Collection Date: 7/l 5197 

Type: Equipment rinsate 

Barium 
Calcium 
Iron 
Manganese 
Sodium 
Zinc 

1.1 ug/L 
126 ug/L 
4.4 ug/L 

0.40 ug/L 
65.6 ug/L 
5.4 ug/L 

1 .I u ug/L’ 
126U ug/L’ 
4.4u ug/L’ 

None 
65.61) ug/L’ 
5.4u ug/L’ 
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Table XIV 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Parameter Concentration Qualifier 

NF051 Client ID: 16RO3601 
Laboratory ID: ME340005 
Collection Date: 7123197 
Type: Equipment rinsate 

Calcium 166 ug/L 166U ug/L! 
Copper 1.7 ug/L 1.7u ug/L’ 
Iron 12.7 ug/L 12.7U ug/L’ 
Lead 1.2 ug/L None 
Manganese 0.68 uglL 0.68U ug/L’ 
Sodium 48.9 ug/L 48.9U ug/L’ 
Zinc 2.6 ug/L 2.6U ug/L’ 

JvFO53 Client ID: 15R03701 

Laboratory ID: ME367002 

Collection Date: 7127197 
Type: Equipment rinsate 

Barium 1.6 ug/L None 
Calcium 134 ug/L 134u ug/L’ 
Chromium 4.2 ug/L 4.2U ug/L’ 
Copper 2.1 ug/L 2.1 u ug/L’ 
iron 18.4 ug/L None 
Manganese 0.69 ug/L 0.69u l&g/L 
Sodrum 83.0 ug/L 83.ou ug/L’ 
Zinc 5.0 ug/L 5.ou uglL’ 

WF054 Client ID: 15R03601 

Laboratory ID: ME441 005 
Collection Date: a/5/97 
Type: Equipment rinsate 

Cadmium 4.7 ug/L 
Calcium 159 ug/L 159u ug/L’ 
Copper 1.3 ug/L None 
Iron 13.3 ug/L 13.3u ug/L’ 
Manganese 0.48 ug/L None 
Mercury 0.05 ug/L 0.05l.i ug/L’ 
Sodium 20.0 ug/L None 
Zinc 1.8 ug/L None 

WF054 Client ID: 30R03901 
Laboratory ID: ME450002 

Collection Date: 6/6/97 
Type: Equipment rinsate 

Aluminum 16.7 ug/L None 
Barium 0.78 ug/L None 
Calcium 150 ug/L 15ou ug/L 
Copper 3.7 ug/L None 
Iron 14.0 ug/L 14.ou ug/L 
Manganese 0.58 ug/L None 
Sodium 67.0 ug/L None 
Zinc 4.4 ug/L None 

‘= sample resutt was modified based on an associated method blank concentration. 

Note: see detailed data validation report for the discrete qualifiers. 
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Table XV 
Sample Event PARCC Summary 

Groundwater and Subsurface Soil investigation, Phase IIB 
NAS Whiting Field, Milton, Florida 

WFO22 Volatiles Acceptable Acceptable Acceptable 100 Acccstabie 

Semlvolatlies Acceptable Acceptable Acceptable 100 Acceptable 

PestiadeslPCBs Acceptable Acceptable Acceptable 100 Acceptable 

Met& Acceptable Acceptable Acceptable 100 Acc@ptabie 

Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

WFO23 Volatiies Acceptable Acceptabie Acceptable 100 Acceptable 

Semivoiatiles Acceptable Acceptable Acceptable 100 Acceptable 

PesticidedPCBs Acceptable Acceptable Acceptable 100 Acceptable 

M&h Acceptable Acceptable Acceptable 100 Acceptable 

Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

WF024 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 

Semivolatiles Acceptable Acceptable Acceptable 100 Acceptable 

Pestiddes/PCBs Acceptable Acceptable Acceptable 100 Acceptable 

MSt3.k Acceptable Acceptable Acceptable 100 Acceptable 

Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

WFO2.5 Volatiles 

Semwolatiles 

Pesticides/PCBs 

Metals 

Cyanide 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

100 Acceptable 

100 Acceptable 

100 Acceptable 

100 Acceptable 

100 
I 

Acceptable 

WFO26 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 

Semwolatiles Acceptable Acceptable ACCeptable 100 ACCeptable 

PesticideslPCBs Acceptable Acceptable Acceptable 100 Acceptable 

hkt& Acceptable ACCeptable Acceptable loo Acceptable 

Cyanide Acceptable Acceptable Acceptable 100 Acce+Xable 

WF027 Volatiles Acceptable Acceptable Acceptable 99.0 Acceptable 

Semivoiatiles Acceptable Acceptable Acceptable 100 Acc:eptable 

PestiadesIPCBs Acceptable Acceptable Acceptable 100 Acceptable 

Mf33.lS Acceptable Acceptable Acceptable 100 Acceptable 

Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

WFO28 Volatiles 

Semivolatfles 

PesticldeslPCBs 

Metals 

Cyanide 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

100 

100 

100 

100 

100 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 
- 

WF029 Volatiies Acceptable Acceptable Acceptable 100 Acceptable 

Semivolatiles Acceptable Acceptable Acceptable 100 Acceptable 

PestlddeslPCBs Acceptable Acceptable Acceptable 100 Acceptable 

Metals Acceptable Acceptable Acceptable 100 Acceptable 

Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

WFO30 Vdatiles Acceptable Acceptable Acceptable 100 Acceptable 

Semivolatiles Acceptable Acceptable Acceptable too Acceptable 

PestiudedPGBs Acceptable Acceptable Acceptable 100 Acceptable 

Metals Acceptable Acceptable Acceptable 100 Acceptable 

Cymde Acceptable Acceptable Acceptable 100 Acceptable 

WFO31 Vdatlles ACCept&h Acceptable Acceptable 100 Acceptable 

Semivdatlles Acceptable Acceptable Acceptable 100 Acceptable 

PesticideslPCBs Acceptable Acceptable Acceptable 100 Acceptable 

Metals Acceptable Acceptable Acceptable 100 Acceptable 

Cyanide Acceptable Unacceptable Acceptable 0 Acceptable 

WF031 B Volatiles Acceptable Acceptable Acceptable 100 Acceptable 

Semivolatiles Acceptable Acceptable Acceptable 100 Acceptable 

Pesticides/PCBs Acceptable Acceptable Acceptable 100 Acceptable 

Metals Acceptable Acceptable Acceptable 100 Acceptable 

Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

WF032 Vdatlies Acceptable Acceptable Acceptable 100 Acceptable 

Semwolat&s Acceptable Acceptable Acceptable 100 Acceptable 

Pestwides/PCBs Acceptable Acceptable Acceptable 99.3 Acceptable 

Metals Acceptable Acceptable Acceptable 100 Acceptable 

Cyanide Acceptable Acceptable Acceptable 100 Acceptable 
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Table XV 
Sample Event PARCC Summary 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton, Florida 

: ::.eJjG~..i.,::.: .j I,?,<..: ;.:yf,sfio”. .: : .” : :, ‘, :.prp&?J”’ : 
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WF033 Volatlles Acceptable Acceptable 

Semtvolatiles Acceptable Acceptable 

PestxidesIPCBs Acceptable Acceptable 

Metals Acceptable Acceptable 

Cyanide Acceptable Acceptable 

I 

WFO36 r 
Volatiles 

Semwolatiles 

Pesticides/PCBs 

MddS 

WF037 

WF038 

WF039 

WFO40 

WFO41 

Volatlles 

Semivolatiles 

Pesticldes/PCEls 

M&& 

Cyanide 

Volatiles 

Volatiles 

Vchtiles 

V&tiles 

Semwolatiles 

Pestudes B PCBs 

Metals 

Cyanide 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Unacceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

II WF042 Volatks Acceptable Acceptable Acceotable I 100 I Acceotable 

II WF043 Volatlles Acceptable Acceptable 

I! WF044 Volatiles Acceptable Acceptable 

I I 

WF045 Volatlles Acceptable Acceptable Acceptable 100 Acceptable 

Semlvolatlles Acceptable Acceptable Acceptable 100 Acceptable 

Pesticides &FCBs Unacceptable Unacceptable Acceptable 100 Acceptable 

Metals Acceptable Acceptable Acceptable 100 Acceptable 

Cvanlde Acceptable Acceptable Acceptable 100 Acceptable 

WFO46 r Volaths Acceptable Acceptable 

Semlvolatlles Acceptable Acceptable 

Pesticides & PC% Acceptable Acceptable 

Metals Acceptable Acceptable 

Cyanide Acceptable Acceptable 

WFO47 

WF048 

WF049 

Volatiles Acceptable Acceptable Acceptable 97.0 Acceptable 

Metals Acceptable Acceptable ACCSltable 100 Acceotable 

Volatiles Acceptable Acceptable Acceptable 100 Acceptable 

Volatiles Acceptable Acceptable Acceptable 95.2 Acceptable 

Semivolatiles Acceptable Acceptable Acceptable loo - Acceptable 

WFO51 

WF052 

Volatiles Acceptable Acceptable Acceptable 100 Acceptable 

Metals Acceptable Acceptable Acceptable 100 Acceptable 

Voletiles Acceptable Acceptable Acceptable 94.3 Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

100 Acceptable 

100 Acceptable 

Acceptable I 100 I Acceptable 

Acceptable 

Acceptable 

100 

100 

Acceptable 

Acceptable 

I 

f---Y 

x---% 
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Table XV 
Sample Event PARCC Summary 

Groundwater an@ Subsurface Soil Investigation, Phase IIB 
NAgWhiting Field, Milton, Florida 
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WF053 Volatiles Acceptable Acceptable Acceptable 100 AcceDtable 

Metals Acceptable Acceptable Acceptable 100 AxeDtable 

WF054 Volatlles Acceptable Acceptable Acceptable 100 Acceptable 

Metals Acceptable Acceptable Acceptable 100 Acceotable 

WF055 Volatlles Acceptable Acceptabie Acceptable 100 ACCeDtable 

‘Cumulatwe of sampling and analytxzal components 

2Anal~cal component 

?Samples results rejected for database purposes were not used an the completeness calculation. 

Notes: All completeness ,s evressed as the ratio of number of sample results considered usable (I.&. not qualified as refected) to the tow number of 

sample results. 

% = percent 
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Table C-l 
Screening Concentrations for Surface Soil 

for Selection of Chemicals of Potential Concern 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Risk Based Florida 
Analyte Screening Cleanup Target 

Florida Cleanup Goal Selected Screening 

Concentration’ Level’ 
Leaching Value’ Concentration3 

Volatile Organic Compounds @g/kg) 

1,2,4-Trichlorobenzene 78,000 560,000 NA 78,000 

1 ,CDichlorobenzene 27,000 5,600 NA 5,600 

2-Hexanone 310,000 650,000 NA 310,006 

Xylenes (total) 16,000,OOO 290,000 NA 290,000 

Semivolatile Organic Compounds @g/kg) 

Acenaphthene 470,000 2,300,OOO NA 470,000 

Anthracene 2,300,OOO 19,000,000 NA 2,300,OOO 

Benzo(a)anthracene 870 1,400 NA 870 

Benzo(a)pyrene 87 100 NA K? 

Benzo(b)fluoranthene 870 1,400 NA 870 

Benzo(g,h,i)perylene 4230,000 2,300,OOO NA 230,000 

Benzo(k)fluoranthene 8,700 15,000 NA 8,700 

Butlybenzylphthalate 1,600.OOO 220,000 NA 220,000 

Carbazole 32,000 53,000 NA 32,000 

Chrysene 87,000 140,000 NA 87,000 

Dibenzo(a,h)anthracene 87 100 NA 87 

Dibenzofuran 31,000 270,000 NA 31,000 

Diethylphthalate 6,300,OOO 640,000 NA 640,000 

Fluoranthene 310,000 2,800,OOO NA 310,000 

Fluorene 310,000 2,100,000 NA 310,000 

Indeno(l,2.3-cd)pyrene 870 1,500 NA 870 

Phenanthrene 4230,000 1,900,000 NA 230,000 

Pyrene 230,000 2,200,ooo NA 230,OOlO 

b;s(2-Ethylhexyhphthalate 46,000 75,000 NA 46,000 

PesticideslPCBs @g/kg) 

4,4’-DDD 2,700 4,500 NA 2,700 

4,4,-DDE 1,900 3,200 NA 1,900 

4,4’-DDT 1,900 3,200 NA 1,900 

Aroclor-1254 5320 5600 NA 320 

Aroclor-1260 ‘329 ‘600 NA 320 

See notes at end of table. 
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Table C-l (Continued) 
Screening Concentrations for Surface Soil 

for Selection of Chemicals of Potential Concern 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Risk Based Florida 
Analyte Screening Cleanup Target 

Florida Cleanup Goal Selected Screening 

Concentration’ Level2 
Leaching Value’ Concentration3 

PesticideslPCBs @g/kg)--continued 

Dieldrin 40 70 NA 40 

Heptachlor 140 10 NA 10 

Heptachlor epoxide 70 100 NA 70 

alpha-Chlordane ‘1,800 63,000 NA 1,800 

gamma-Chlordane ‘? ,800 63,000 NA 1,800 

Inorganic Analvtes (mglkg) 

Aluminum 7,800 72,000 SPLP 7,800 

Antimony 3.1 26 NA 3.1 

Arsenic ‘0.43 ‘0.8 NA 0.43 

Barium 550 105 NA 105 

Beryllium 16 120 NA 16 

Cadmium 3.9 37 NA 3.9 

Calcium *1 ,ooo,ooo NSC NA 1 ,ooo,ooo 

Chromium ‘23 9290 NA 23 

Cobalt 470 4,700 NA 470 

Copper 310 105 NA 105 

Cyanide “160 1,600 NA 160 

Iron 2,300 23,000 NA 2,300 

Lead “400 500 NA 400 

Magnesium ‘460,468 NSC NA 460,468 

Manganese 160 1,600 NA 160 

Mercury 2.3 3.7 NA 2.3 

Nickel 160 105 NA 105 

Potassium 9 ,ooo,ooo NSC NA 1 ,ooo,ooo 

Selenium 39 390 NA 39 

Sodium al ,OOO,oOO NSC NA 1 ,ooo,ooo 

Thallium “0.63 NSC NA 0.63 

Vanadium 55 15 NA 15 

Zinc 2,300 23,000 NA 2,300 

See notes at end of table. 

_-., 

_--. 
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Table C-l (Continued) 
Screening Concentrations for Surface Soil 

for Selection of Chemicals of Potential Concern 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Analyte 

Risk Based Florida 
Screening Cleanup Target 

Concentration’ Level’ 

Florida Cleanup Goal 
Leaching Value2 

Selected Screening 
Concentration3 

w b&kg) 

Total petroleum hydrocarbons NSC 350 NA 350 

’ For all chemicals except the essential nutrients, the U.S. Environmental Protection Agency Region Ill Risk-Based 
Concentration (RBC) Table for residential soil (October 22, 1997) has been used, unless otherwise noted. Screening ,values 
are based on a cancer risk of 1 x 10m6 or a hazard quotient of 1 .O. Noncarcinogenic RBCs have been adjusted to reflect a 
target hazard quotient of 0.1. 
’ Brownfields Cleanup Criteria Rule, Chapter 62-785, Florida Administrative Code, July 6, 1998. 
3 The selected screening concentration for the human health risk assessment is the lowest value of the RBC and the Florida 
Cleanup Target Level. 
4 Pyrene used as a surrogate. 
’ Screening value PCBs are used. 
6 Values for Chlordane used as surrogate. 
’ Value is based on arsenic’s as a carcinogen. 
* Essential nutrient screening value (see the General Information Report). 
’ RBC and Florida Cleanup Goal values are based on Chromium VI. 
lo RBC value is based on hydrogen cyanide. 
” RBC is not available for lead; value is from Revised Interim Guidance on Establishing Soil Lead Cleanup Levels at 
Superfund Sites (OSWER Directive 9355.4-12). 
‘* Value is for thallium sulfate. 

Notes: m/kg = micrograms per kilogram. 
NA = not applicable. 
PCB = polychlorinated biphenyl. 
DDD = dichlorodiphenyl dichloroethane. 
DDE = dichlorodiphenyl dichloroethylene. 
DDT = dichlorodiphenyl trichloroethane. 
mg/kg = milligrams per kilogram. 
SPLP = synthetic precipitation leaching procedure; leachability values may be derived using the SPLP test to 
calculate site-soecific soil cleanup target levels. 
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Table C-2 
Screening Concentrations for Subsurface Soil 

for Selection of Chemicals of Potential Concern 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Analyte 
Risk Based Screening 

Concentration’ 

Volatile Organic Compounds @g/kg) 

2-Butanone 120,000,000 

Carbon disulfide 20,000,000 

Ethylbenzene 20,000,000 

Toluene 41 ,ooo,ooo 

Xylenes (total) 410,000,000 

Semivolatile Organic Comaounds @g/kg) 

BMethylnaphthalene 44,1 00,000 

Acenaphthene 12,000,000 

Dibenzofuran 820,000 

Fluoranthene 8,200,OOO 

Fluorene 8,200,OOO 

Naphthalene 4,100,000 

Phenanthrene 56,100,000 

Pyrene 6,100,OOO 

PesticideslPCBs (pa/kg) 

4,4’-DDD 24,000 

4,4,-DDE 17,000 

4,4’-DDT 17,000 

Aldrin 340 

Dieldrin 360 

Inorganic Analvtes (mglkg) 

Aluminum 200,000 

Antimony 82 

Arsenic 63.8 

Barium 14,000 

Beryllium 410 

Cadmium 100 

Calcium ‘1 ,ooo,ooo 

Chromium ‘610 

Cobalt 12,900 

Copper 8,200 

Cyanide e4, 100 

Iron 61,000 

Lead ‘O400 

See notes at end of table. 

Florida Cleanup Florida Cleanup Goal Selected Screening 
Target Level2 Leaching Value* Concentration3 

35,000,000 NA 15,000,000 

730,000 NA 34,000 

240,000 NA 10,000,000 

520,000 NA 3,500,oOO 

290,000 NA 92,000,000 

15,000,000 NA 8,200,OOO 

22,000,000 NA 12,000,000 

4,400,000 NA 820,000 

45,000,000 NA 8,200,OOO 

24,000,OOO NA 8,200,OOO 

8,500,OOO NA 8,200,OOO 

29,000,000 NA 6,100,OOO 

40,000,000 NA 6,100,OOO 

17,000 NA 17,000 

12,000 NA 11,000 

13,000 NA 12,000 

200 NA 200 

300 NA 300 

1 ,ooo,ooo NA 100,000 

240 NA 82 

63.7 NA 3.7 

87,000 NA 14,000 

700 NA 1 .o 

1,300 NA 100 

NSC NA 1 ,ooo,ooo 

*430 NA 430 

110,000 NA 12,000 

12,000 NA 8,200 

5,000 NA 4,100 

490,000 NA 61,000 

920 NA 400 
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Table C-2 (Continued) 
Screening Concentrations for Subsurface Soil 

for Selection of Chemicals of Potential Concern 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Analyte 
Risk Based Screening Florida Cleanup Florida Cleanup Goal Selected Screening 

Concentration’ Target Level’ Leaching Value’ Concentration3 

Inorganic Analvtes (mglkgb-continued 

Magnesium ‘460,468 NSC NA 460,468 

Manganese 4,100 20,000 NA 41,700 

Mercury 61 28 NA 61 

Nickel 4,100 28,000 NA 4,100 

Potassium ‘1 ,ooo,ooo NSC NA 1,000,000 

Selenium 1000 10,000 NA 1,000 

Silver 1000 9,100 NA 1,000 

Sodium ‘1 ,ooo,ooo NSC NA 1 ,oOO,ooo 

Vanadium 1,400 7,700 NA ‘I ,400 

Zinc 61,000 560,000 NA 6’1,000 

’ For all chemicals except the essential nutrients, the U.S. Environmental Protection Agency Region Ill Risk-Based 
Concentration (RBC) Table for industrial soil (October 1, 1998) has been used, unless otherwise noted. Screening values are 
based on a cancer risk of 1 x 10T6 or a hazard quotient of 1 .O. Noncarcinogenic RBCs have been adjusted to reflect a target 
hazard quotient of 0.1. 
’ Brownfields Cleanup Criteria Rule, Chapter 62-785, Florida Administrative Code, July 6, 1998. Cleanup goals are based on 
a target cancer risk of 1 x 1 Oe6 or a target hazard quotient of 1. 
3 The selected screening concentration for the human health risk assessment is the lowest value of the RBC and the Florida 
Cleanup Goal. 
4 Naphthalene used as a surrogate. 
5 Pyrene used as a surrogate. 
’ RBC value is based on arsenic’s properties as a carcinogen. 
’ Essential nutrient screening value (see GIR Report). 
’ RBC and Florida Cleanup Goal values are based on Chromium VI. 
’ RBC value is based on hydrogen cyanide. 
” RBC is not available for lead; value is from Revised Interim Guidance on Establishing Soil Lead Cleanup Levels at 
Superfund Sites (OSWER Directive 9355.4-12). 

Notes: pg/kg = micrograms per kilogram. 
NA = not applicable. 
PCB = polychlorinated biphenyl. 
DDD = dichlorodiphenyldichloroethane. 
DDE = dichlorodiphenyldichloroethene. 
DDT = dichlorodiphenyltrichloroethane. 
mg/kg = milligrams per kilogram. 
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Table C-3 
Screening Concentrations for Groundwater 

for Selection of Chemicals of Potential Concern 

Remedial Investigation Report . 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Risk-Based Florida Groundwater 
Chemical Screening Federal MCL’ Cleanup Target 

Selected Screening 

Concentration’ Level3 
Concentration4 

ilolatile Organic Compounds (IrglL) 

Carbon disulfide 100 NSC 17001 100 

,norganic Analytes kg/f) 

Arsenic 50.045 50 50 0.045 

3arium 260 2,000 2,000 260 

Calcium ? ,055,398 NSC NSC 1,055,398 

Lead NSC s15 15 15 

Magnesium 61 18,807 NSC NSC 118,807 

Manganese 73 (50) (50) 50 

Mercury 11 2 2 2 

Sodium 6396,022 NSC 160,000 160,000 

Zinc 1,100 (5,000) (5,000) 1,100 

’ For all chemicals except the essential nutrients, the USEnvironmental Protection Agency Region Ill Risk-Based 
Concentration (RBC) Table for tap water (May 1996) has been used. Screening values are based on a cancer risk of 
1 x 1c6 and a hazard quotient of 1. Per USEPA Region IV Guidance (USEPA, 1995), the noncarcinogenic RBCs have been 
adjusted to reflect a target hazard quotient of 0.1. 
’ Federal MCLs are taken from USEPA Drinking Water Regulations and Health Advisories from February 1996. Primary 
MCLs have no marks, Secondary MCLs are indicated by parentheses ( ), and Federal maximum contaminant level goals 
(MCLGs) are indicated by brackets [ 1. The lowest of these nonzero values is presented. 
3 Brownfields Cleanup Criteria Rule, Chapter 62-785. Florida Administrative Code, July 6, 1998. Primary Standards have 
no marks, Secondary Standards are indicated by parentheses ( ): and other criteria (i.e., carcinogen, organoleptic, or a 
systemic toxicant) are indicated by brackets [ 1. 
’ The selected screening concentration for the human health risk assessment is the lowest value of the RBC, Federal MCL 
value, and Florida Guidance Concentration values. 
’ Value is based on arsenic as a carcinogen. 
6 Essential nutrient screening value (see General Information Report). 
’ RBC value is based on Chromium VI. 
’ Treatment technology action level for copper in drinking water distribution system (USEPA Drinking Water Standards and 
Health Advisories May 1996). 
’ Treatment technology action level for lead in drinking water (USEPA Drinking Water Standards and Health Advisories, 
May 1996). 

Notes: MCL = maximum contaminant level. 
mug/P = micrograms per liter. 
NSC = no screening concentration. 
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Table C-4 
Screening Concentrations for Surface Water 

for Selection of Chemicals of Potential Concern 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Risk-Based 
Region IV Water 

florida Surface Selected 
Chemical Screening 

Quality Standards2 
Water Quality Screening 

Concentration’ Standards’ Concentration4 

Volatile Organic Comvounds kg/L 1 

Toluene 75 6,800 NSC 6,800 

Inorganic Analvtes @g/f 1 

Aluminum 3,700 NSC NSC 3,700 

Arsenic 0.045 0.018 50 0.018 

Calcium ‘1,055,398 NSC NSC 1,055,398 

Iron 1,100 NSC 1,000 1,000 

Magnesium ‘118,807 NSC NSC 118,807 

Manganese 84 NSC NSC 84 

Potassium 5297,016 NSC NSC 297,016 

Sodium ‘396,022 NSC NSC 396,022 

’ For all chemicals except the essential nutrients, the USEPA Region Ill RBC Table for tap water (October 22, 1997) has been 
used. Screening values are based on a cancer risk of 1 x 1u6 and a hazard quotient of 1. Per USEPA Region IV Guidance 
(USEPA, 1995) the noncarcinogenic RBCs have been adjusted to reflect a target hazard quotient of 0.1. 
2 Region IV Water Quality Standards for human health criteria (water and organism consumption) January 26, 1996. 
3 Florida Surface Water Quality Standards for Class Ill (Fresh water) Chapter 62-302.530 1996. 
4 The selected screening concentration for the human health risk assessment is the lesser of the Region IV Water Quality 
Standard or Florida Surface Water Quality Standard. If no surface water quality standards are available then the Region Ill 
RBC for tap water was used. 
’ Essential nutrient screening value (see General Information Report). 

Notes: pg/E = micrograms per liter. 
NSC = no screening concentration. 
RBC = USEPA Region Ill Risk Based Concentration. 
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HUMAN HEALTH TOXICITY PROFILES 

Aluminum. Aluminum occurs naturally in the soil and makes up approximately 8 percent of the earths 
crust. Higher soil concentrations are associated with industries which burn coal and aluminum mining 
and smelting. Human exposures to aluminum may occur through ingestion of foods grown in soil that 
contains aluminum and use of antacids, antiperspirants, and other drug store items. Aluminum in 
antiperspirants can cause skin rashes in some people. Factory workers who inhale large amounts of 
aluminum dust may develop lung problems. Aluminum has caused lower birth weights in some animals. 
Studies have shown that aluminum accumulates in the brains of people with Alzheimer’s disease. However, 
any causal link between aluminum exposure and this disease is yet to be demonstrated. Both human 
epidemiological studies and animal experiments strongly suggests that aluminum is not a carcinogen. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1989. “Toxicological Profile for Aluminum”; 
Agency for Toxic Substances and Disease Registry, U.S. Public Health Service, October 1989. 

Antimonv. Antimony enters the environment during the mining and processing of its ores and other related 
metals. Small amounts of antimony are also released into the environment by incinerators and coal-burning 
power plants. Antimony will strongly adhere to soil which contains iron, manganese, or aluminum. 
Antimony was used for medicinal purposes to treat people infected with parasites. However, chronic 
exposure can cause eye, skin, and lung irritation, as well as heart problems, vomiting and diarrhea. The 
oral RfD was based on changes in glucose and cholesterol levels in an oral drinking water study in rats. 
Antimony has not been evaluated by the USEPA for evidence of human carcinogenic potential. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1991. “Toxicological Profile for Antimony”; 
Agency for Toxic Substances and Disease Registry, U.S. Public Health Service, February 1991. 

Integrated Risk Information System (IRIS), 1993. United States Environmental Protection Agency. 

Aroclors. Aroclors is the trade name for polychlorinated biphenyls PCBs] produced in the United States 
by Monsanto Chemical Company. PCBs are a class of compounds in which one to ten atoms are attached 
to the biphenyl structure. PCBs are subdivided according to the degree of chlorination. The aroclors 
are identified by a four-digit numbering code in which the first two digits (12) indicate that the parent 
molecule is biphenyl and the last digits indicate the chlorine content by weight percent. The amount of 
chlorination of the rings determines the specific structure, or congener, of the aroclor and, subsequently, 
the specific chemical, physical, and toxicological properties. The excellent dielectric properties, thermal 
stability, and nonflamability of aroclors has made them ideal for use in electrical transformers and 
capacitors. Therefore, they have been used in these applications extensively in the past. Humans may 
be exposed to aroclors when an aroclor-containing electrical component burns or is dismantled. Although 
the production of aroclors in the U.S. was banned in 1977, aroclors do not readily breakdown, and they 
may still be present in older electrical equipment, and environmental media. 

Following dermal exposure, aroclors have caused a skin rash called chloracne. Aroclors have also 
produced developmental defects in humans, which have mainly consisted of behavioral abnormalities. ___._ 
These effects have also been observed in animals. Epidemiological studies on occupationally-exposed 

. humans do not conclusively link exposure to aroclors with an increased incidence of cancer. However, 
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chronic oral exposure to aroclors has produced liver cancer in laboratory animals. The potenc:y of the 
carcinogenic action of aroclors appears to increase as the chlorination of the aroclors increases. Although 
cancer in laboratory animals has only been conclusively demonstrated for aroclors with the highest percent 
chlorination (aroclors-1260 and 1254), the USEPA has classified all aroclor congeners as B2, probable 
human carcinogens. 

References: 
MADEP, 1992. “Risk Assessment Shortform Residential Exposure Scenario, Version 1.6”;. Policy 
#WSC/ORS-142-92; Office of Research and Standards and the Bureau of Waste Site Cleanup, Boston, 
MA; September 1992. 

Arsenic. Arsenic was once used in pesticide formulations and has industrial uses in tanneries, as well 
as the glass and wine making industries. Toxicity depends on its chemical form. Arsenic is an irritant 
of the skin, mucous membranes, and gastrointestinal tract. Symptoms of acute toxicity include vomiting, 
diarrhea, convulsions, and a severe drop in blood pressure. Subchronic effects include hyperpigmentation, 
sensory-motor polyneuropathy, persistent headache, and lethargy. Chronic oral exposure has caused skin 
lesions, peripheral vascular disease, and peripheral neuropathy. The USEPA has classified arsenic as 
Group A, human carcinogen, based on increased incidence of skin cancer and lung cancer in epidemiology 
studies. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1992. “Toxicological Profile for Arsenic”; 
Agency for Toxic Substances and Disease Registry, U.S. Public Health Service, February 1992. 

Benzo(abthracene. Benzo(a)anthracene is a member of the polycyclic aromatic hydrocarbons (PAH) 
class of compounds which contain two or more aromatic rings. PAHs are ubiquitous in nature and are 
also manmade. Benzo(a)anthracene occurs naturally in coal tar, crude oil, and is formed from inc:omplete 
combustion of organic material. It is also product of pyrolysis in tobacco smoke. 

Benzo(a)anthracene has produced skin tumors in laboratory animals after dermal application. 
Benzo(a)anthracene produced mutations in bacteria and in mammalian cells, and transformed mammalian 
cells in culture. Although there are no human data that specifically link exposure to benzo(a)anthracene 
to human cancers, benzo(a)anthracene is a component of mixtures that have been associated with human 
cancer. As such, benzo(a)anthracene has been classified by USEPA as a B2, probable human carcinogen. 

References : 
MADEP, 1992. “Risk Assessment Shortform Residential Exposure Scenario, Version 1.6”; Policy 
#WSC/ORS-142-92; Office of Research and Standards and the Bureau of Waste Site Cleanup, Boston, 
MA; September 1992. 

Benzo(a)wrene. Benzo(a)pyrene is a member of the polycyclic aromatic hydrocarbons (PAH) class of 
compounds which contain two or more aromatic rings. They are ubiquitous in nature and are also man 
made. Benzo(a)pyrene occurs naturally in coal tar, crude oil, and is formed from incomplete combustion 
of organic material. Human data demonstrating a causal relationship linking benzo(a)pyrene to 
carcinogenicity are lacking. However, multiple animal studies in many species demonstrate benzo(a)pyrene 
to be carcinogenic following administration by a variety of routes. The mechanism through which 
benzo(a)pyrene elicits its carcinogenic potential is well understood. Benzo(a)pyrene has produced positive 
results in numerous genotoxicity assays. Benzo(a)pyrene has been classified by the EPA as a B2, probable 
human carcinogen. 
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References: 
ATSDR, 1989. Toxicological Profile for Polycyclic Aromatic Hydrocarbons. Agency for Toxic 
Substances and Disease Registry, U.S. Public Health Service, October, 1989. 

Clayton, George D. and Florence E. Clayton, editors, 1981. Pattv’s Industrial Hvgiene and Toxicology, 
3rd Revised Edition; John Wiley & Sons; New York. 

Integrated Risk Information System (IRIS), 1993. United States Environmental Protection Agency. 

Benzo(bVluoranthene. Benzo(b)fluoranthene is amember of the polycyclic aromatic hydrocarbons (PAH) 
class of compounds which contain two or more aromatic rings. PAHs are ubiquitous in nature and are 
also manmade. Benzo(b)fluoranthene occurs naturally in coal tar, crude oil, and is formed from incomplete 
combustion of organic material. 

Although there are no human data that specifically link exposure to benzo@)fluoranthene to human cancers, 
benzo(b)fluoranthene is a component of mixtures that have been associated with human cancer. These 
include coal tar, soots, coke oven emissions and cigarette smoke. Benzo(b)fluoranthene produced tumors 
in mice after lung implantation, intraperitoneal, or subcutaneous injection, and skin painting. 
Benzo(b)fluoranthene has produced positive results in several genotoxicity assays. It has been classified 
as a B2, probable human carcinogen, by the USEPA. 

References : 
MADEP, 1992. “Risk Assessment Shortform Residential Exposure Scenario, Version 1.6”; Policy 
#WSC/ORS-142-92; Office of Research and Standards and the Bureau of Waste Site Cleanup, Boston, 
MA; September 1992. 

--; 

Beuzo(kMluoranthene. Benzo(k)fluoranthene is a member of the polycyclic aromatic hydrocarbons (PAH) 
class of compounds which contain two or more aromatic rings. PAHs are ubiquitous in the environment 
resulting from the incomplete combustion of organic materials, whether natural or man-made. 
Benzo(k)fluoranthene also occurs in coal tar, and crude oil. 

Although there are no human data that specifically link exposure to benzo(k)fluoranthene to human cancers, 
benzo(k)fluoranthene is a component of mixtures that have been associated with human cancer. These 
include coal tar, soots, coke oven emissions and cigarette smoke. Benzo(k)fluoranthene produced tumors 
after lung implantation in mice and when administered with a promoting agent in skin-painting studies. 
Benzo(k)fluoranthene is mutagenic in bacteria. Benzo(k)fluoranthene has been classified by USEPA as 
a B2, probable human carcinogen. 

References : 
MADEP, 1992. “Risk Assessment Shortform Residential Exposure Scenario, Version 1.6”; Policy 
#WSC/ORS-142-92; Office of Research and Standards and the Bureau of Waste Site Cleanup, Boston, 
MA; September 1992: 

Chromium. Chromium has been used in plating for corrosion resistance and decorative purposes, in the 
manufacture of alloys, and in printing, dying, and photography. The toxicity of chromium depends upon 
its valence state. Hexavalent chromium is more toxic than trivalent chromium. The effects of inhalation _- 
exposure to hexavalent chromium include ulcers of the upper respiratory tract, nasal inflammation, 

. perforation of the nasal septa and lung cancer. Most trivalent chromium compounds are inactive in short- 
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,- 
term genotoxicity assays. Trivalent chromium compounds have not been found to be carcinogenic by any 
route of exposure. There is epidemiological evidence of an association between hexavalent chromium 
inhalation exposure and lung cancer. The USEPA has classified hexavalent chromium as an Class A, 
human carcinogen, by the inhalation route. 

References: 
Amdur, Mary O., John Doull, Curtis D. Klaassen, 1991. Toxicologv: The Basic Science of IPoisons, 
4th edition; Pergamon Press, Inc. New York. 

Integrated Risk Information System (IRIS), 1993. United States Environmental Protection Agency. 

Chrvsene. Chrysene is one of the polycyclic aromatic hydrocarbons (PAH) compounds which are formed 
during the combustion of organic material. Although there are no human data that specifically link 
exposure to chrysene to human cancers, chrysene is a component of mixtures that have been associated 
with human cancer. These include coal tar, soots, coke oven emissions and cigarette smoke. Chrysene 
produced chromosomal abnormalities in hamsters and mouse germ cells after gavage exposure, positive 
responses in bacterial gene mutation assays, and transformed mammalian cells exposed in culture. Due 
to its similarities with benzo(a)pyrene and other carcinogenic PAHs, chrysene has been classified as a B2,. 
probable human carcinogen. 

.- 

References : 
MADEP, 1992. “Risk Assessment Shortform Residential Exposure Scenario, Version 1.6”; Policy 
#WSC/ORS-142-92; Office of Research and Standards and the Bureau of Waste Site Cleanup, Boston, 
MA; September 1992. 

Dibenzo(a.h)anthracene. Dibenzo(a,h)anthracene is one of the polycyclic aromatic hydrocarbons (PAH) 
compounds which are formed during the combustion of organic material This compound is found in 
tobacco smoke, food, and industrial emissions. Although there are no human data that specifically link 
exposure to dibenzo(a,h)anthracene to human cancers, dibenzo(a,h)anthracene is a component of :mixtures 
that have been associated with human cancer. These include coal tar, soots, coke oven emissions and 
cigarette smoke. Dibenzo(a,h)anthracene is metabolized similarly to benzo(a)pyrene, and has produced 
skin tumors in laboratory animals followingdermal exposure. Dibenzo(a,h)anthracene has also been shown 
to be mutagenic, producing DNA damage in human cell cultures. Due to its similarities with 
benzo(a)pyrene and other carcinogenic PAHs, dibenzo(a,h)anthracene has been classified as a B2, probable 
human carcinogen. 

MADEP, 1992. “Risk Assessment Shortform Residential Exposure Scenario, Version 1.6”; Policy 
#WSC/ORS-142-92; Office of Research and Standards and the Bureau of Waste Site Cleanup, Boston, 
MA; September 1992. 

Indeno(l.2,3-cdjwrene. Indeno(l,2,3-c,d)pyrene is one of the polycyclic aromatic hydrocarbons (PAH) 
compounds which are formed during the combustion of organic material and is a component of cigarette 
smoke and smoke stack emissions. No carcinogenicity data specifically for indeno(l,2,3-c,d)pyrene are 
available in humans, however, toxic effects are attributable to mixtures of PAHs. Animal studies indicate 
that indeno(l,2,3-c,d)pyrene can induce skin tumors in mice, and may have some immunosuppressive 
effects. In mammalian cell cultures, indeno(l,2,3-c,d)pyrene was found to be genotoxic. It has been 

H--w classified by the USEPA as a B2 carcinogen. 

. References: 
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MADEP, 1992. “Risk Assessment Shortform Residential Exposure Scenario, Version 1.6”; Policy 
#WSC/ORS-142-92; Office of Research and Standards and the Bureau of Waste Site Cleanup, Boston, 
MA; September 1992. 

m. Iron is a metal which is required for a variety of physiological functions such as heme biosynthesis, 
oxidative phosphorylation and mixed-function oxidase-mediated metabolic reactions. Only divalent forms 
of iron are absorbed. As absorption occurs, divalent iron is biochemically converted to trivalent iron, 
the biologically active form. Under normal conditions, absorbed dietary iron is complexed to hemoglobin 
and transported to the liver for storage until needed for physiological reactions. The balance of iron is 
regulated only by the amount of dietary intake and the degree of intestinal absorption. Intestinal absorption 
tends to be low (2 - 15 %) except during periods of increased iron need when absorption efficiency increases 
dramatically. 

Acute iron toxicity has been well characterized following the accidental ingestion of iron-containing 
preparations by children. Shortly after ingestion, the corrosive effects of iron cause vomiting and diarrhea, 
often bloody. Later signs include shock, metabolic acidosis, seizures, liver and/or kidney failure, coma, 
and death. Chronic iron overload manifests as disturbances in liver function, diabetes mellitus, and 
endocrine and cardiovascular effects. Inhalation of iron containing dust or fumes in occupational settings 
may result in deposition of iron particles in the lungs leading to interstitial fibrosis. Autopsies of hematite 
miners noted an increase in lung cancer. However, the etiology of the lung cancer may be related to factors 
other than iron exposure such as cigarette, silica or PAH exposures. 

References: 
Aisen, P., Cohen, G. and Kang, J.O., 1990. Iron Toxicosis. Int. Rev. Exp. Pathol. 31:1-46. 

Goyer, R.A., 1991. Toxic Effects of Metals. In: Casarett and Doull’s Toxicology: The Basic Science 
of Poisons, 3rd edition. Eds. C.D. Klaassen, M.O. Amdur and J. Doull. Macmillan Publishing Co. N.Y. 

Vanadium. Vanadium is widely, but sparsely, distributed in the earth’s crust and in the environment. 
It is invaluable as an alloying agent with steel; ferrovanadium alloys are used in high-stress applications 
such as bearings, jet engines, and cutting tools. Human and animal studies indicate that vanadium is readily 
absorbed from the lungs and poorly absorbed from the gastrointestinal tract. It distributes primarily to 
the bone and kidney. Vanadium is a respiratory irritant. Inhalation of vanadium dusts in both animals 
and occupationally-exposed workers induces mild to moderate respiratory irritation. The effects are 
reversible and subside when exposure is discontinued. No studies were located regarding cancer in humans 
or animals following inhalation, oral, or dermal exposures. However, vanadium has been found to induce 
DNA damage in human cell cultures, suggesting that vanadium may have the potential to be genotoxic 
to humans. 

References: 
ATSDR, 1990. Toxicological Profile for Vanadium. Agency for Toxic Substances and Disease Registry, 
U.S. Public Health Service, October, 1990. 
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Table C-5 
Oral Dose-Response Data 
for Carcinogenic Effects 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Chemical 
Weight of 
Evidence 

Oral Slope 
Factor 

O-wlWWH-1) 

Source Test Species Exposure Route Tumor Type 
Study 

Source 

Volatile Organic Compounds 

2-Hexanone II 

Semivolatile Organic Compounds 

Benzo(a)Anthracene 82 

Benzo(a)Pyrene 82 

Benzo(b)Fluoranthene 82 

Benzo(k)fluoranthene 82 

Chrysene 82 

Dibenz(a,h)Anthracene 82 

Indeno(l,2,3-cd)Pyrene 82 

PesticideslPCBs 

Aroclor-1254 82 

Inorganic Analvtes 

Aluminum D 

Antimony D 

Arsenic A 

Chromium D 

Iron D 

Vanadium D 

Total Petroleum Hydrocarbons 

Total Petroleum Hydrocarbons D 

See notes on following page. 

NE 

7.3 

7.3 

7.3 

7.3 

7.3 

7.3 

7.3 

7.7etOO 

NE 

NE 

15etOO 

NE 

NE 

NE 

NE 

(7 

IRIS 

(7 

(‘1 

(7 

(‘1 

(‘1 

(7 

IRIS 

Mouse Oral-diet 

Human Oral-drinking water 

Forestomach 

Skin 

IRIS 

IRIS 



Table C-5 (Continued) 
Oral Dose-Response Data 
for Carcinogenic Effects 

Remedial investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

’ Relative potency factors (USEPA, 1993) have been applied to the ingestion slope factor for benzo(a)pyrene for all PAHs classified as A or B carcinogens. 
’ The ingestion slope factor for PCBs. 

Notes: NE = not evaluated. 

Integrated Risk Information System (IRIS) on-line database search, current as of November 1997. 
Health Effects Assessment Summary Tables (HEAST), current as of November 1995. 

Weight of Evidence (route-specific): 
A = Human carcinogen 
B = Probable human carcinogen (Bl = limited human evidence; B2 = sufficient human evidence) 
C = Possible human carcinogen 
I3 = Nnt damifinhln es to human carcinooenicitv 



Table C-6 
Inhalation Dose-Response Data 

for Carcinogenic Effects 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Fiefd 
Milton, Florida 

Chemical 
Weight of 
Evidence 

Inhalation Slope 
Factor 

(mg/WW(-1) 

Source 
Inhalation Unit 

Risk 

h/m”)(-1) 

Source 
Test 

Species 
Exposure 

Route 
Study 

Tumor Type 
Source 

Volatile Organic Compounds 

P-Hexanone D 

Semivolatile Organic Compounds 

Benzo(a)Anthracene 82 

Benzo(a)Pyrene B2 

Benzo(b)Fluoranthene B2 

Benzo(k)Fluoranthene 82 

Chrysene 82 

Dibenz(a,h)Anthracene 82 

Indeno(l,2,3-cd)Pyrene 82 

PesticideslPCBs 

Aroclor-1254 82 

Inorganic Analvtes 

Aluminum D 

Antimony D 

Arsenic A 

Chromium A 

Iron D 

Vanadium D 

NE 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

NE 

NE 

NE 

15. 

4.letOl 

NE 

NE 

NE 

Region 4, 0.88 
Guidance 

Region 4, 0.88 
Guidance 

Region 4, 0.88 
Guidance 

Region 4, 0.88 
Guidance 

Region 4, 0.88 
Guidance 

Region 4, 0.88 
Guidance 

Region 4, 0.88 
Guidance 

NE 

NE 

IRIS 4.3e-03 

HEAST 1.2e-02 

NE 

NE 

Region 4, 
Guidance 

Region 4, 
Guidance 

Region 4, 
Guidance 

Region 4, 
Guidance 

Region 4, 
Guidance 

Region 4, 
Guidance 

Region 4, 
Guidance 

IRIS 

IRIS 

Human Inhalation 

Human Inhalation 

Lung IRIS 

Lung 
.-.A 
ltilb 

See notes at end of table. 



Table C-6 (Continued) 
Inhalation Dose-Response Data 

for Carcinogenic Effects 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Weight of 
Inhalation Slope Inhalation Unit 

Chemical 
Evidence 

Factor Source Risk Source 
Test Exposure 

Tumor Type 
Study 

bw/WdwH-1) ( f191m3)(-l) 
Species Route Source 

Total Petroleum Hvdrocarbons 

Total petroleum D NE NE 

hydrocarbons 

Notes: Integrated Risk Information System (IRIS) on-line database search, current as of November 1997. 
Health Effects Assessment Summary Tables (HEAST), current as of November 1995. 

NE = not evaluated. 

Weight of Evidence (route-specific): 
A = Human carcinogen 
B = Probable human carcinogen (Bl = limited human evidence; 82 = sufficient human evidence) 
C = Possible human carcinogen 
D = Not classifiable as to human carcinogenicity 

i 



Table C-7 
Dermal Dose-Response Data for Carcinogenic Effects 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Oral Slope Factor 
Oral Absorption 

Compound Weight of Evidence Efficiency Source / Reference 
Dermal Slope Factor 

b-WhwW-1 
(%) 

bWhvW-1 

Volatile Organic Compounds 

2-Hexanone D NE NE 

Semivolatile Organic Compounds 

Benzo(a)Anthracene 82 7.3 91 (‘1 I (7 8.0 

Benzo(a)Pyrene 82 7.3 91 IRIS / Hecht et al., 1979 8.0 

Benzo(b)Fluoranthene 82 7.3 91 (‘1 I (‘1 8.0 

Benzo(k)Fluoranthene 82 7.3 91 (7 I (‘1 8.0 

Chrysene 82 7.3 91 (7 I (‘1 8.0 

Dibenz(a,h)Anthracene 82 7.3 91 (‘1 I (‘1 8.0 

Indeno(l,P,B-cd)Pyrene 82 7.3 91 (‘1 I (‘1 8.0 

PesticideslPCBs 

Aroclor-1254 82 7.7e t 00 90 (3) / Albro & Fishbein, 1972 8.6e+OO 

Inorganic Analytes 

Aluminum D NE NE 

Antimony D NE 

Arsenic A 1.5etOO 98 Vahter, 1983 1.5et00 

Chromium D NE 

iron D NE NE 

Vanadium D NE NE 

Total Petroleum Hydrocarbons 

Total petroleum hydrocarbons D NE NE 

See notes on following page. 



Table C-7 (Continued) 
Dermal Dose-Response Data for Carcinogenic Effects 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

’ Toxicity value of benzo(a)pyrene used as a surrogate. 
’ The oral absorption efficiency of all PAHs is assumed to be identical to that of benzo(a)pyrene, based on structural analogy. 
3 The ingestion slope factor for PCBs. 

Notes: For documentation concerning oral slope factors, refer to Table 1 
NE = not evaluated. 

Weight of Evidence (route-specific): 
A = Human carcinogen 
B = Probable human carcinogen (Bl = limited human evidence; 82 = sufficient human evidence) 
C = Possible human carcinogen 
D = Not classifiable as to human carcinogenic@ 



Table C-8 
Oral Dose-Response Data 

for Noncarcinogenic Effects 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Chronic Subchronic 

Chemical 
Confidence Test 

Oral RfD Oral RfD Study Type Critical Effect 
Uncertainty Study 

Source Source Level Animal Factor 
Ow/WW 

Source 
bWkwW 

Volatile Orpanic Compounds 

2-Hexanone ND ND 

Semivolatiles Organic Compounds 

Benzo(a)Anthracene ND ND 

3enzo(a)Pyrene ND ND 

3enzo(b)Fluoranthene ND ND 

3enzo(k)Fluoranthene ND ND 

Chrysene ND ND 

)ibenz(a,h)Anthracene ND ND 

ndeno(l,2,3cd)Pyrene ND ND 

PesticideslPCBs 

Aroclor-1254 2.0e-05 IRIS 5.0e-05 HEAST Oral-capsule Medium Immunological Monkey 300 H,A,S,L IRIS 
and clinical effects 

norpanic Analytes 

Uuminum l.OetOO (7 ND 

htimony 4.0e-04 IRIS 4.0e-04 HEAST Oral-drinking Low Reduced lifespan Rat 1,000 H,A,L IRIS 
water 

Csenic 3.0e-04 IRIS 3.0e-04 HEAST Oral-drinking Medium Hyperpigmenta- Human 3 D IRIS 

water tion, keratosis 

3hromium 5.0e-03 IRIS 2.0e-02 HEAST Oral-drinking Low No effects Rat 500 H,A,S IRIS 
water observed 

ron 3.0e-01 (7 ND 

Janadium 7.0e-03 HEAST 7.0e-03 HEAST Oral-drinking Low No effects Rat 100 H,A HEAST 
water observed 

rotal Petoleum Hvdrocarbons 

rotal Petroleum 3.0e-02 IRIS 3.0e-01 HEAST Oral-gavage Low Renal tubular pa- Mouse 3000 H,A,- IRIS 

iydrocarbons’ thology S&J 

3ee notes on following page. 



Table C-8 (Continued) 
Oral Dose-Response Data 

for Noncarcinogenic Effects 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

’ This value was provided by the Environmental Criteria and Assessment Office (ECAO) of the USEPA in response to a specific request. 
’ Value for pyrene was used as surrogate for total petroleum hydrocarbons. 

Notes: Integrated Risk Information System (IRIS) on-line database search, current as of November 1997. 
Health Effects Assessment Summary Tables (HEAST), current as of November 1995. 
Environmental Criteria and Assessment Office (ECAO) of the USEPA in response to a specific request. 

ND = no data. 

Uncertainty factors: 
H = Variation in human sensitivity 
A = Animal to human extrapolation 
S = Extrapolation from subchronic to chronic NOAEL 
L = Extrapolation from LOAEL to NOAEL 
D = Inadequate data 
M = Modifying factor 



Table C-9 
Inhalation Dose-Response Data 

for Noncarcinogenic Effects 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Chronic Subchronic 

Chemical 
Study Confidence 

Critical Effect 
Test Uncertainty Study 

b%) 
Source Type Level 

( PF% 
Source Animal Factor Source 

Volatile Organic Compounds 

2-Hexanone ND ND 

Semivolatile Organic Compounds 

Benzo(a)Anthracene ND ND 

Benzo(a)Pyrene ND ND 

Benzo(b)Fluoranthene ND ND 

Benzo(k)Fluoranthene ND ND 

Chrysene ND ND 

Dibenz(a,h)Anthracene ND ND 

Indeno(l,2,3-cd)Pyrene ND ND 

PesticideslPCBs 

Aroclor-1254 ND ND 

Inorganic Analvtes 

Aluminum ND ND 

Antimony ND ND 

Arsenic ND ND 

Chromium ND ND 

Iron ND ND 

Vanadium ND ND 

Total Petroleum Hydrocarbons 

Total Petroleum ND ND 
Hydrocarbons 

See notes on following page. 



Table C-9 (Continued) 
Inhalation Dose-Response Data 

for Noncarcinogenic Effects 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Notes: ND = no data. 

Integrated Risk Information System (IRIS) on-line database search, current as of November 1997. 
Health Effects Assessment Summary Tables (HEAST), current as November 1995. 

Uncertainty factors: 
A = Animal to human extrapolation 
H = Variation in human sensitivity 
S = Extrapolation from subchronic to chronic NOAEL 
L = Extrapolation from LOAEL to NOAEL 
D = Inadequate data 
M = Modifying factor 



Table C-10 
Dermal Dose-Response Data for Noncarcinogenic Effects 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Chronic Oral Subchronic Oral Oral Absorption Dermal Chronic Dermal Subchronic 
Efficiency Reference 

(mg/~kW bw/~ckW) c-4 (mg/~~day) (ms/~hvl 

Volatile Organic Compounds 

2-Hexanone ND ND ND ND 

Semivolatile Organic Compounds 

Benzo(a)Anthracene ND ND 91 (‘1 ND ND 

Benzo(a)Fyrene ND ND 91 Hecht et al., 1979 ND ND 

Benzo(b)Fluoranthene ND ND 91 (‘1 ND ND 

Benzo(k)Fluoranthene ND ND 91 (‘) ND ND 

Chrysene ND ND 91 (‘1 ND ND 

Dibenz(a,h)Anthracene ND ND 91 (7 ND ND 

Indeno(l,2,3-cd)Pyrene ND ND 91 (7 ND ND 

PesticideslPCBs 

Aroclor-1254 2.0e-05 5.0e-05 90 Albro & Fishbein, 1972 1 Be-05 4.5e-05 

Inorganic Analvtes 

Aluminum l.OetOO ND 20 (‘1 2.0e-01 ND 

Antimony 4.0e-04 4.0e-04 1 ATSDR, 1991 4.0e-06 4.0e-06 

Arsenic 3.0e-04 3.0e-04 98 Vahter, 1983 2.9e-04 2.9e-04 

Chromium 5.0e-03 2.0e-02 11 Ogawa, 1976 5.5e-04 2.2e-03 

Iron 3.0e-01 ND 2 Goyer, 1991 6.0e-03 ND 

Vanadium 7.0e-03 7.0e-03 3 ATSDR, 1991d 2.1 e-04 2.le-04 

See notes at end of table. 



Table C-l 0 (Continued) 
Dermal Dose-Response Data for Noncarcinogenic Effects 

Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit, and Site 10, Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

Chronic Oral Subchronic Oral Oral Absorption Dermal Chronic Dermal Subchronic 
RfD Efficiency Reference RfD 

(ms/~kW hw/kg-day) (%) @w/bW) (ms/~kW 

Total Petroleum Hydrocarbons 

Total petroleum hydrocarbons 3.0e-02 3.0e-01 91 (‘1 2.7e-02 2.7e-01 

’ The oral absorption efficiency of all PAHs is assumed to be identical to that of benzo(a)pyrene, based on structural analogy. 
2 lnorganics lacking specific information on absorption efficiency are assigned a default value of 20% (USEPA Region IV, 1993). 

Notes: ND = no data. 

For documentation concerning chronic and subchronic oral RfDs, refer to Table 3. 



TABLE C-11 

DIRECTCONTACTWITHANLI~CIDENTALINGESTION~FSURFACE~~II, 
ADULTTRESPASSER 
NASWHITINGFIELD 
hfILTON,FLOWDA 
SITE9 

EQUATIONS 

PARAMETER 

CONCENTRATION SOIL 

INGESTION RATE 

FRACTION INGESTED 

ADHERENCEFACTOR 

ABSORPTION FRACTION 

SURFACEAREAEXPOSED 

DOSE ABSORBED PER EWNT 

CONVERSION FACTOR 

BODY WEIGHT 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

AVERACMC TIME 

CANCER 

NONCANCER 
I 

SYMBOL 

cs 

II? 

FI 

AF 

.@=A 

SA 

mna4 

CF 

CF 

BW 

EF 

ED 

AT 

AT 

VALUE 

chemical-specific 

100 

1009 

chemtcal specific 

5.750 

chemical spcctIic 

I OOE-06 

I OOE-09 

70 

45 

20 

70 

20 

I[ I] Umta for exposure frequency are evenWye.x in the calculatmn of the dermally absorbed 

UNITS SOURCE 

lemical-specitic 

w+y USEPA, 1991 

unitless USEPA 1995 

m&ml-event USEPA 1995 

unitless USEPA 1995 

cm’ USEPA 1992 

mg/cm’-event USEPA 1992 

Wmg inorganics 

kg/w organics 

kg IJSEPA. 1991 

days/year I I ] Assumption 

Years Assumption 

Y- USEPA 1991 

Y== Assumption 

ic 

USEPA 1991 Human Health Evaluation Manual, Supplemental Guidance ‘Standard Default Exposure 

Factors”; OSWER Directive 9285 6-03 

USEPA 1992. Dermal Exposure Assessment Principles and Applications; EPA/600/8-91/01 IB; l/92 

USEPA, 1995. Supplemental Guidance to RAGS Region IV. Human Health Risk Assessment Bulletin No 3. 

Z’ANCER RISK = INTAKE (mg/kg-day) x CANCER SWPE FACTOR (m&kg-day)- 

IA7hRD QUOTIENT = INTAKE (mg/kg-day) I REFERENCE DOSE (m&kg-day) 

INTAKE-~GEsT~oN = CSXIRXFI~CFIEFXED 

BW ‘I AT I 365 days/yr 

INTAKExEwL = DAevcnt I SA I EF I ED 

BW I AT x 365 dayslyr 

Where: 

Note: For noncarcinogenic efbcts: AT = ED 

..,. 

ABE-Environmental Sewices, Inc 
SS-INGl.XLS 
119198 



TABLE C-11 

DIRECTCONTACTWITHANDWCII)ENTALlNGESTIONOFSURFACESOIL 
ADULTTRESPASSER 
NASWHITING FIELD 
MlLTON,FLORlDA 
SITE 9 

CAFWNOGEN’IC EFFECTS 

COMPOUND 

INORGANIC SOIL UNITS INTAKE ORAL 

OR ORGANIC CONCENTRATION INGESTION CSF 

I/O Owkg-dny) (QY/k@Y)- 

1 10.1 mgkg 5 I E-07 l.SE+OO 

SUMMARYCANCERRISK 
[I] USEPA Region IV guidance specifies absorption facton of I% for orgamcs and 0 I ’ i Tar morganics (November 1995) 
. . 

CANCER DERMAL MTAKE DERMAL CANCER TOTAL 

RISK ABS 111 DERMAL tm PI RISK CANCER 

INGESTION (mgfkg-day) (mgfl@ay)’ DERMAL RISK 

7 6E-07 0001 2.9E-08 l.SE+OO 4.4E-08 8.lE-07 

8E-07 4E-08 8E-07 

jj2] Calculated from oral CSPs. 

NONCARClNOGEMC EFFECTS 

I COMPOUND 

Aluminum 

Antimony 

Al-WllC 

Chromium 

Iron 

Vanadium 

MORCANIC OR SOIL UNITS 

ORGANIC CONCENTRATION 

INTAKE ORAL HAZARD DERMAL INTAKE DERMAL HAZARD TOTAL 

MGESTION RfLl QUOTIENT ABS 111 DERMAL Rm 121 QUOTIENT HAwIlD 

0Wdv) OwwdaJ) INGESTION 0w#edsl) ~~Jlu-~~ DERMAL QUOTIENT 

5.2E-03 lE+OO 5 2E-03 0.001 3.OE-04 2.OE-01 1 SE-03 6.6E-03 
I SE-06 4E-04 3.7x-03 0001 8.48-08 4.OE-06 2. I E-02 2.5E-02 
1.8E-06 SE-04 5 9E-03 0.001 1 .OE-07 2.93-04 3SE-04 6.3E-03 
8 lE-06 SE-03 1 6E-03 0.001 4 E-07 5.53-04 8.58-04 2 5E-03 
5 2E-03 3E-01 1 7E-02 0.001 3.OE-04 6.OE-03 5.OE-02 6.88-02 
1.4E-05 7E-03 1.9E-03 0.001 7.8&07 2.1E04 3.7E-03 5.6JX-03 

YHAZARDINDEX 0.04 0.1 0. 

m 1995). 

ABB-EnvironmentalServices.bc. 
SS-lNG1.xI.S 
119198 

1 



TABLE C- 12 

INHALATION OF PARTICUIATES - SURFACE SOIL 
ADULT TRESPASSER 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 9 

EXPOSURE PARAMETERS EQUATIONS 

I PARAMETER 

SOIL CONCENTRATION 
PART. EMISSlON FACTOR 
CONCENTRATION AIR 
INHALATION RATE 

BODY WEIGHT 
EXPOSURE TTME 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 
CONVERSION FACTOR 

AVERAGING TIME 

CANCER AT 
NONCANCER AT 

[I] Florida Soil Clean-Up Goal Vanable FDEP, 1995 

SYMBOL VALUE UNITS 1 SOURCE 

I chcmicsl- 
C chemical-specific SpCClliC 

PEF I24E,09 d/kg default [I] 
CA chemical-specific mg/m’ 
IR 0 x33 m’how USEPA 1995 

BW 70 kg USEPA. 1931 

ET 4 ho&day AW?lptlOtl 

EF 45 days/year Awmptmn 

ED 20 years ksumptmn 

CF 0001 dug organlcs only 

70 YCm USEPA, 1991 
20 years USEPA. 1991 

- 

USEPA, 1991. Human Health Evaluation Manual. Supplemental Guidance “Standard Default Exposure 
Facton”; OSWER Directive 9285 6-03 

‘USEPA, 1995. Supplemental Guidance to RAGS Region IV, Human Health Risk Assessment Bulletin No 3 

CANCER RISK = INTAKE (mgntg-day) x INHALATION CANCER SLOPE FACTOR (mg/kg-day)” 

IL~ARD QIIOTIENT = INfAKE (mgkg-day) I INHALATION REFERENCE DOSE (m&g-day) 

INTAKE= CArIRrETrEFxED 

BW I. AT I 365 day%+ 

WlWe: 

CA= CrCFx(IIPEF) 

Note: For nmxwino~enlc effcctr, AT = ED 

ABB-Environmental Services, inc. 
SS-INHI .XLS 
1 I9198 



TABLE Cl2 

INHALATION OF PARTICULATES - SURFACE SOIL 
ADULT TRESPASSER 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 9 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL AIR INTAKE INHALATION CANCER ’ 

COMPOUND ORGANIC CONCENTRATION UNITS CONCENTRATION Ow%-day) CSF RISK 

UO (ma/m’) (mgkg-dry)” 

Arsenic I 10.1 m&z 8.15E-09 1.4E-11 ISE+Ol 2.OE-10 
Chromhm I 46.2 mg/kg 3.73E-08 6.2E-11 4.1E+Ol 2.6E-09 

SUMMARY CANCER RISK 3E-09 

NONCARCINOGENIC EFFECTS 

COMPOUND 

INORGANlC OR 

ORGANIC 

I/O 

SOIL 

CONCENTRATION 

UNITS AIR INTAKE INHALATION HAZARD 

CONCENTRATION OWWW RfD QUOTIENT 

(mglm’) (mg/kgday) 

Ahnninnm 

Antimony 

Arsenic 

Chromium 

Iron 

Vanadium 

I 29300 WiYk 2.36E-05 1.4E-07 ND 

I 8.3 mdb 6.69E-09 3.9E-11 ND 

I 10.1 mg/kg 8.15E-09 4.8E-I 1 ND 

I 46.2 w&g 3.73E-08 2.2E-10 ND 

I 29800 whit 2.40E-05 1.4E-07 ND 

I 16.7 w.#g 6.19E-08 3.6E-10 ND 

SUMMARYHAZARDINDEX OEWO 

ABB-Environmental Services, Inc. 
SS-INHl .XLS 
l/9/98 



TABLE C-13 . 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 

ADOLESCENT TRFSPASSER 
NAS WHITING FIELD 
MILTON. FLORIDA 
SITE 9 

MPOSURE PARAMEXERS 

FRACTlON MGESllD 

umanc SWACP. mm 

ORF’llON FRACllON 

NVRRSION FACTUR 

sYMBoL 

cs 

llt 

Fl 

M 

s.% 

-% 

CF 

CF 

BW 

W 

EF 

ED 

ED, 

-w 

DA-4 

AT 

AT 

VALUE 

chcminl-specific 
Ioa 

1009 
I 

age-specific 
cheminl-apdic 

I XNlE-06 

I .OOE-o9 

45 

age-rpcific 
45 

IO 

age-rpecific 

1013 

chcminl-specific 

ia 

will8 8ouR(G 

amid4pecific 

me/&Y 
I 
USEPA, 1991 

lmitku AMtunDtion 
mgkm’event USEPI;, .I995 

cd USEPA. 1989 

unidcu USEPA, 1995 

wmg horgmia 
b’mg Ol+CS 

Irg USEPA, 1995 

b USEPA. 1989 

daytlyelr [ I ] Anumptiml 

ye.” USEPA. 1995 

y.%*n AuumptiGTl 

cm+year/kg Per USEPA, 1992 
q+ntvcnt Per USEPA. 1992 

ye.” USEPA. 1991 

ye*” USEPA. 1995 
- 

EQUATIONS 

c,qqcm RISK = INTAKE (mg/&hy) x CAl’JCbX !iLQPE FACTOR (ny/h*y)” 

HAZAKD QUOTIENT = lNTABE (m&~+) I -CE DO8B b@k+y) 

~.-Ewxsn0N = CS 
BW x AT x 365 dnydyr 

wherea 
SAy” 8UM(84xX~BW3 
DA-, = CSxAFxABB,xCF 

ABB-Fnvironmeotal Services. Inc. 

ss~ingl.ds 

l/13/98 



TABLF C-13 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SI’RFACE SOlI. 
ADOLESCENTTRESPASSER 

NAS WHITING FIELD 
MILTON, FLORIDA 
snE9 

I CARCINOGENIC EFFECTS 

,NORGANlC OR SOIL UNlTS INTAKE ORAL CANCER RISK DERMAL INTAKE DERMAL CANCLR RISK TOTAL 

COMPOUND ORGANIC (‘ON(‘k!NTRATION INGESTION CSF INGESTION ABS 111 DERMAL CSF [21 DERMAL CANCER 

“0 (mg,,+day) (mpkg-day) ’ (m&-day) (m&-da).)” RISK 

Al%?tllC I 10.1 mgkg 4.OE-07 l.SE++O 5.9E-07 0.001 l.SE-08 LSEWO 2.7E-08 6.2E-07 

I 
SUMMARY CANCER RISK 6E-07 3E-08 6E-07 

[I] USEPA Region IV g&ha specifier ab,orption k.clon of I% for ot@nia and 0 I?/0 for inorganici Wvember 15%) 
[Z] Calculated tinm oral CSR. 

NONCARCINOGENIC EFFECTS 

COMPOUND 

L INTAKE DERMAL HAZARD TOTAL 

I DERMAL RN) 121 QUOTiENT HAZARD 

1 “- (mm-day) (mckwlay) DERMAL QUOTIENT 

,. 

INORT.ANIC OR 
ORCANK 

vo 

SOlL 
CONCENTRATION 

UNITS 1NTAKB 
INGESTlON 
(mh-day) 

,. 

ORAL 

RfD 
(rnti-day) 

HAZARD 
QUOTIENT 
INGESTION 

DERMAL 

AES 111 
INTAKE 

DERMAL 
(mm-day) 

DERMAL HAZARD TOTAL 

RN) 121 QUOTiENT HAZARD 
(mckwlay) DERMAL QUOTIENT 

Alumlnum I 29300 m&g S.OE-03 l.OE+80 S.OE-03 0.001 3.78-04 E.OE-01 l.SE-03 9.9E-03 

Anthony I 8.3 mgkg 2.3E-06 4.OE-04 5.7E-03 0.001 l.OE-07 I.OE-06 2.6E-02 3.2E-02 

AlWlllC I 10.1 mgkg 2.8E-06 3.OE-04 9.2E-03 0.001 1.3E-07 2.9E-04 4.3E-04 9.7E-03 

Chramlum I 46.2 m&g 1.3E-05 S.OE-03 2SE-03 0.001 S.SE-07 S.SE-04 l.OE-03 3.6b03 

Iron I 29800 lTlg/kg 8.28-03 f.OE-01 2.7&-02 0.00 1 3.7&-04 6.0&03 6.2E-02 8.9E-02 
Vanrdlum 1 76.7 mgkg 2.1E-05 7.OEo.l 3.OE-03 0.001 9.6E-07 Z.lE-04 4.6E-03 7.6E-03 

SUMMARY HAZARD INDEX 0.06 0.1 0.2 

[l] USEPA Region IV guidance spehfie abmption facfon of I% for or@o and 0 1% for ino~ani~2 Movmk 1995) 
[2~Cahlated tinmoral Rfl% 

101 3.78-04 E.OE-01 l.SE-03 9.9E-03 
_^. L-07 I.OE-06 2.6E-02 3.2E-02 

c-07 2.9E-04 4.3E-04 9.7E-03 
i-07 S.SE-04 l.OE-03 3.6b03 

0' I z.7HJz u.lJu 1 3.7&-04 6.0&03 6.2E-02 8.9E-02 
.03 0.001 9.6E-07 Z.lE-04 4.6E-03 7.6E-03 

I 0.06 0.1 0.2 

ABBFnviroNrlmtal ssvica. lnc 

SS~rNGI.xLS 
1/9&v 



TABLE C-14’ 

INHALATION OF PARTICULATES - SURFACE SOlI. 
ADOLESCENT TRESPASSER 
NAS WHITING FIELD 
MILTON, FLORIDA 
SlTE 9 

EXPOSURE PARAMETERS EQUATIONS 

SOIL CONCENTRATION 

PART. EMISSION FACTOR 

CONCENTRATION AIR 

INHALATlON RATE 

BODY WEIGHT 

EXPOSURE TIME 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

CONVERSION FACTOR 

AVERAGING TtME 

CANCER 

C 
PEF 
CA 
IR 

BW 
ET 
EF 
ED 
CF 

AT 
AT NONCANCER I 

[I] Florida Soil Clean-Up Goal Variable FDEP, 1995 

hcmlcal-specific 

24E+09 

chemical-specific 

0.625 
45 
4 

4s 
10 

0.001 

chcmical- 
SpCClfiC 

m’/kg default 1 I ] 

mgim’ 
m’/hour 1JSEPI\, 1995 

kg USEPA, 1995 
hours/day Assumption 
days/year Assumption 

years USEPA 1995 
mgfug Organics only 

years USEPA, 1991 
years USEPA, 1995 

USEP& 1991 Human Health Evaluatmn Manual. Supplemental Guidance “Standard Default Exposure 
Factors”; OSWER Directive 9285 6-03 
USEPA 1995. Supplemental Guidance to RAGS, Regmn 4 Bulletins, BullcIin No 3, November 1995 

CANCER RISK = INTAKE (m&g-day) I INHALATION CANCER SLOPE FACTOR (mg&g-day)’ 

HAZARD QUOTIENT = INTAKE (m&g-day) I MIfALATION REFERENCE DOSE (mgfkg-day) 

INTAKE= CArlRxETrEFrED 

BW I AT I 365 dayrlyr 

WhStX 

CA= CxCFr(liPEF’) 

Note: For -rdnogenk effects: AT = ED 

ABB-Environmental Services, Inc. 
SS-lNH1 .XLS 
l/9/98 



TABLE C-14 

INHALATION OF PARTICULATES - SURFACE SOIL 
ADOLESCENT TRESPASSER 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 9 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL AIR INTAKE lNHAIATlON CANCER 
COMPOUNn ORGANIC CONCENTRATION UNITS CONCENTRATION &!hvJ~y) CSF RlSK 

UO (me/m”) (m&g-day)^-1 

Arsenic I 10.1 wet! 8.15E-09 S.OE-12 i.SE+Ol 1.2E-10 
Chromium I 46.2 we!3 3.73E-08 3.6E-I 1 4.1E+Ol l.SE-09 

SUMMARY CANCER RISK 2E-09 

NONCARCINOGENIC EFFECTS 

I COMPOUND 

AInmInlnn 

Antimony 

Arsenic 

Chromium 

Iron 

INORGANIC OR 

ORGANK 

UO 

SOIL UNITS 
CONCENTRATION CONCENTRATION 

29300 m&2 2.36E-05 1.6E-07 
8.3 mt& 6.69E-09 4.6E-11 
10.1 w&g 8.15E-09 5.6E-11 
46.2 mg/kg 3.73E-08 2.6E-10 

29800 mdb 2.40E-05 I .6E-07 

INTAKE 

OWk-day) 

INHALATlON 

Rrn 

(mgfkg-day) 

Vanadium I I I 76.1 mgikg I 6.19E-08 4.2E-10 ND 

SUMMARY HAZARD INDEX OE+OO 

ND 

ND 

ND 

ND 

ND 

QUOTIENT 

I 3 

ABB-Environmental Services, Inc. 
SS-INHl .XLS 
119/9? 

\ 



TABLE C-15 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
ADULT RESIDENT 
NAS WBlTING FIELD 
MILTON, FLORIDA 
SITE9 

EXPOSURE PARAMETERS EQUATIONS 

SYMBOL 

CS 
LR 
Fl 
‘4F 

Am 
SA 

DA”& 

CF 

m 

EW 

EF 

ED 

AT 

AT 

VALUE 

chemical-specific 

loo 

loo% 

chemical-specific 

5,750 

chcmrcal-rpeciftc 

I OOE-09 

I OOE-06 

70 

350 

24 

70 

UNITS SOURCE 

chemical-specific 

W&Y USEPA 1995 

unitless USEPA, 1995 

mg/cn?-event USEPA, I995 

unitless USEPA, 1995 

cm’ USEPA, 1992 

mg/cm’-event USEPA, 1992 

kdug Organic conversion 

kg/mg Inorganic conversion 

k USEPA, 1991 

days/year [I ] Assumption 

Yem LJSEPA, 1995 

YCm I 
USEPA 1991 

24 ) YG=J ~USEPA, 1995 
. _. . a.. .a* 

USEPA, 1991 Human Health Evaluation Manual, Supplemental Gundance “Standard Default Exposure Facton”; 

OSWER Directive 9285.603 

USEPA, 1992. Dermal Exposure Assessment F’rinciplcr and Applrcatiom, EPA/600/8-91/O] I B. January 1992 

USEPA, 1995. Supplemental Ctuidance to RACIS : Re8ion IV. Human Health Risk Assessment Bull&No 3 

CANCER RISK = INTAKE (m&-day) x CANCER SLOPE FACTOR (mgkg-day)” 

HAZARD QUOTIENT = INTAKE (m&-day) I REFERENCE DOSE (mgfkg-day) 

lNTAKEmccs,,o~ = CS I IR x FI x CF I EF x ED 

BW I AT I 365 days&r 

INTAKEPzFx,M = D&.d I SA x EF I ED 
BW I AT I 365 daysiyt 

Where: 
D&,,., = CS I AF I ABS, I CF 

Note: For noncarcinogenic effects, AT = ED. 

ABB-Environmcnta.l Services. lnc 

ss-0401 xu 

119198 



TABLE C-15 

DIRECT CONTACT WITH AND INCIDENTAL WGESTION OF SURFACE SOIL 

ADULT RESIDENT 

NAS WHITING FIELD 

MILTON, FLORlDA 

SITE 9 

CARCIh’OGENlC EFFECTS 

INORGANIC! OR SOIL tlNtT.5 INTAKE 

COMPOUND ORGANIC CONCENTRATION INGESTION 

If0 @*day) 

\rscnic I 10.1 mglkg 4.7E-06 

SUMMARY CANCER RISK 

I ] USEPA Region IV guidance specifies absorption Bcton of 1% for organicr and 0 I % for inorganica (November 1995) 

2) Calculated from oral CSFs 

ORAL 

CSF 
(m&-day).’ 

l.SE+OO 

CANCER RISK DERMAL INTAKE DERMAL CANCER RISK TOTAL 
INGESTION ABS 111 DERMAL CSF 121 DERMAL CANCER 

(m~ay) (m&day)” RISK 

7.1E-06 0.001 2.7E-07 1 SE+00 4. I E-07 7.5E-06 

7E-06 4E-07 8E-06 

NONCARCINOGENIC EFFECTS 

COMPOUND 

INORGANIC OR 

ORGANIC 

If0 

SOIL 

CONCENTRATION 

UNITS INTAKE ORAL 

INGESTION RtD 

(mgflcgday) (mg&g-day) 

HAZARD DERMAL INTAKE DERMAL HAZABD 
QUOTIENT ABS 111 DERMAL RIDPI QUOTIENT 
INGESTION @p/ltg-dw) MwkW) DERUAL 

aminum I 29300 mgkg 4.OE-02 
~ntimoay 1 8.3 mgkg l.lE-05 
\nenic I 10.1 mgkg 1.4E-05 
lbromium I 46.2 mgkg 6.3E-05 
IhD I 29800 mgfkg 4.1E-02 
Yanadium I 76.7 mgkg l.lE-04 

SUMMARY HAZARD INDEX 
I] USEPA Region Iv guidance qxciftes absorption factors of I % for organin and 0 1% for inorganics @kwembcr. 1995). 

21 Calculated from oral RDs 

1 .OE+OO 4.OE-02 0.001 2.3E-03 2.OE-0 1 1.2E-02 
4.OE-04 2.8E-02 0.001 6SE-07 4.OE-06 1.6E-0 I 
3.OE-04 4.6E-02 0.001 8.OE-07 2.9E-04 2.7E-03 
5.OE-03 1.3E-02 0.001 3.6E-06 5.5E-04 6.6E-03 
3.OE-01 1.4E-01 0.001 2.3E-03 6.OE-03 3.9E-01 
7.OE-03 1.5E-02 0.001 6.OE-06 2.1E-04 2.9B02 

0.3 0.6 

TOTAL 

HAZARD 
QUOTIENT 

5.2E-02 
1.9E-01 
4.9E-02 
1.9E-02 
5.3E-01 
4.4E-02 

0.9 

ABB-Environmental Services. Inc. 

SS~INOI .xLs 

V9f9a 
i 
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TABLE C-16 

INHALATION OF PABTICULATES - SURFACE SOIL 
ADULT REStDENT 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 9 

EXPOSURE PARAMETERS EQUATIONS 

t 
PARAMETER 

SOIL CONCENTRATION 
PART. EMISSION FACTOR 

CONCENTRATION AIR 

INHALATION RATE 

BODY WEIGHT 

EXPOSURE TIME 

EXPOSURE FREQUENCY 
EXPOSURE DURATION 

CONVERSION FACTOR 

AVERAGING TIME 

CANCER 

I NONCANCER I 
/[I] Florida Soil Clean-Up Goal Vanable. FDEP. 1995 

I USEPA, 1991 Human Health Evaluation Manual. Supplemental Guidance “Standard Default Exposure 

Factors”; OSWER Directive 9285 6-03. 

SYMBOL VALUE UNITS 1 SOURCE 
I chemtcal- 

C chemical-specific specific 

PEF 1.24Ec09 m’kg default [ I] 

CA chemical-specific mgfm’ 

IR 0.833 m’hur USEPA, 1995 

BW 70 kg USEPA, 1991 

ET 16 hours/day Assumption 

EF 350 days/year USEPA, 1995 

ED 24 24 Yea USEPA, 1995 

CF 0.001 0.001 wfw3 Organics only 

AT 70 70 Y=-- USEPA, 1991 

AT 24 24 L ytXCS (USEPA, 1995 
- 

USEPA, 1995. Supplemental Guidance to RAGS : Region IV, Human Health Risk hsessment Bulletin No. 3. 

CANCER RISK= INTAKE (m&-day) I MHALATION CANCER SLOPE FACTOR (m&play) ’ 

HAZARD QUOTIENT = INTAKE (m&-day) I INHALATION REFERENCE DOSE (m%ly-day) 

INTAKE= CArIRxETxEFrED 

BW I AT I 365 clays@ 

WlUW 

CA= CnCFr(llPEF) 

Note: 

For noncarcinqmk eRk(r: AT = ED 

ABE-Environmental Services, Inc. 
SS-INHl .XLS 
119198 



TABLE C-16 

INHALATION OF PARTICULATES - StJRFACE SOIL 
ADULT RESIDENT 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 9 

CARCINOGENIC EFFECTS 

I COMPOUND 

Arsenic 

Chromlmn 

I 

LNOKGANlC OR 

ORGANIC 
f/O 

SOIL AIR INTAKE lNH.ALATlON CANCER 
CONCENTRATION UNITS CONCENTRATION @@w-W) CSF RISK 

(mglm’) (mg/kg-day)-1 

to.1 mgkg 8.15E-09 5.1E-10 1.5E+Ol 7.63-09 
46.2 @kg 3.73E-08 2.3E-09 4.1E+Ol 9.6E-08 

J 

SUMMARY CANCER RISK lE-07 

NONCARCINOGENIC EFFECl3 

COMPOUND 

AImnInum 

Antimony 

AlllPlliC 

Chromium 

Iron 

Vanadium 

I 

INORGANIC OR SOIL 

ORGANIC CONCENTRATION 

29300 m&g 2.36E-05 4.3E-06 
8.3 mdb 6.69E-09 1,2E-09 

10.1 4th 8.15E-09 1.5E-09 
46.2 mg/kg 3.73E-08 6.8E-09 

29800 m&3 2.40E-05 4.4E-06 
76.7 mgkg I 6.19E-08 1 l.lE-08 

SUMMARY HAZARD INDEI 

UNITS 

ABB-Environmental Services, inc. 
SS-INHl .XLS 
1 /Q/98 

3 



TABLE C-17 . 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
CHILD RESIDENT 
NAS WHITING FIELD 
MILTON. FLORIDA 
SITE 9 

MPC6URE PARAhlElXRS 

mor.sn0N Mix 

c xx?oamx mmAno* 

SVNBOL 

cs 

IR 

Fl 

AF 

SA 

An.9 

CF 

CF 

BW 

BW 

EF 

ED 

ED 

%ll,, 

DL 

VAUJE lJhlT8 SOURCE 

cl 
USEPA. 199s 

USEPA. 1995 

USEPA. I995 

USEPA. 1989 

USEPA, 1995 

Inorganic convcnim 

Orpnic ccmwsim 

USEPA, 1991 

USEPA. 1989 

USEPA. 19% 

USEPA. 1995 

.&mmption 

766 USEPA, I992 

USEPA. 1992 

70 

6 

mrOy&Whd&. 

pm I USEPA. 1991 

L - 

gammon = L 
BW x AT x 365 daydyr 

where 
Sk = SUM(SAxEDIBW) 

DA-,= CSxAFxABSxCF 

ABB-Fnviroamentul Services, Inc. 

u-‘hgl.xla 

l/13/98 



TABLE C-17 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF StIRFACE SOIL 
CHILLi RESIDENT 
NAS WHTITNG FIELD 
MILTON, FLORIDA 
SITE9 

CARCINOGENIC EFFECTS 

ARWllC 

COMPOUND 
INORGANIC OR SOIL UNITS INTAKK ORAL CANCER RISK DERMAL INTAKE DLRMAL CANCER RISK TOTAL 

ORGANIC CONCCNTRATION INGESTION CSF INGGSTION ABs 111 DERMAL CSF (21 DERMAL CANCER 
l/O (m&-day) (m&-day)-’ (mS@-day) (mplq-day).’ RISK 

I 10.1 mgkg l.lE-05 l.SE+OO 1.7E-05 0.001 l.lE-07 lSEUt0 1.6E-07 1.7Es05 

SUMMARY CANCER RISK 

[I] USEPA Region IV guidanctspsdIis absorption f&m of 1% for organia and 0 1% forinorgwics OJovember 1595) 
(21 Calcufatd horn oral CSFs. 

2EO5 2E-07 ZE-05 

NONCARCINOGENIC EFFECTS 

COMPOUND 
INORGANIC OR SOIL UNITS INTAKE ORAL HAZARD DERMAL INTAKE DITRMAL HAZARD 

ORGANIC CONCENTRATION INGESTION RID QUOTISNT ABS fl] DERMAL MB 121 QUOTIENT 

DERMAL 

TOTAL 
IIAZARD 

QUOTIBNT 

Alumhum I 29300 Dtgkg 3.7E-01 
Antimony I 0.J mgkg l.lE-04 
AIXCIIIC I 10.1 mgkg 1.3E-04 
Chromium I 46.2 mgkg 5.9E-04 
Iron I 29800 mgkg 3.8E.01 
Van0dIum I 76.7 mg/k8 9.8E-04 

SUMMARY HAZARD INDEX 
[I] USEPA Region TV pidana speafia absorption f&on of 1% for o’garucs wd 0 1% for inorgwia fNovemba 1995) 
[Z] Cddated from oral Rflh 

I.OE+oo 3.7E-01 0.001 3.6E-03 l.OE-01 l .SE-02 3.9E-01 
4.OE-04 2.7E-01 0.001 1 .OE-06 I.OE-06 2.5E-01 5.2E-01 
S.OE-04 4.3E-01 0.001 1.2E-06 2.9E-04 4.38-03 4.3E-01 
S.OE-03 1.2E-01 0.001 5.7E-06 S.SE-04 1 .OE-02 I .3E-O1 
S.OE-01 1.3E+OO 0.001 3.6E-03 6.OE-03 6.1E-01 I .9E+OO 
7.0&03 1.4E-01 0.001 9.4E-06 2.1~04 4.5E-02 1.8E-01 

3 0.3 1 

ABBEnvironmenlal ssvicu. blc 
SS-MGl KLS 
l/9/98 



TABLE C-18 

INHALATION OF PARTICULATES - SURFACE SOIL 
CHILD RESIDENT 
NAS WIZITU’lG FIELD 
MILTON, FLORIDA 
SITE 9 

EXPOSURE PARAMETERS EQUATIONS 

SOIL CONCENTRATION 

PART. EMISSION FACTOR 

CONCENTRATION IN AIR 

INHALA’IlON RATE 
BODY WEIGHT 

EXPOSURE TIME 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 
CONVERSION FACTOR 

AVERAGING TIME 

CANCER 
NONCANCER 

[I] Florida Soil Clean-Up Goal V 

PARAMETER SYMBOL VALUE UNITS 1 SOURCE 
I 1 chemtcal- I 

IJ chemical-specific specific 

PEF 1.24Et-09 

I I 

m’lkg default [ 1 ] 

CA chemical-specific mgfm’ 

IR 0.625 m%our USEPA, 1995 

BW 15 kg USEP& 1991 

ET 24 hours/day Assumption 

EF 350 dayslyear USEPA, 1991 

ED 6 ye= USEPA, 199 1 

CF 0.001 mdug orgmics only 

AT 
Iable. FDEP, 19s 

USEPA, 1991. Human Health Evaluation hlanual. Supplemental Guidance: “Standard Default Exposure 
Factors”; OSWER Directive 9285.6-03. 

tJSEP& 1995 Supplemental Guidance to RAGS Region 4 Bulletins. Bulletm No 3. November 1995. 

CANCER RISK= INTAKE (mgkg-day) x INHALATION CANCER SLOPE FACTOR (mgkghy~ 

HAZARD QUOTIENT = INTAKE (mm-day) / INHALATION REFERENCE DOSE (m&-day) 

MTAKE= CArIRrETxEFrED 

BW x AT I 365 6ayx!yr 

WhU.2: 

CA= CrCFr(llPEF) 

Note: 

For noncarcInogenIc ef?e&: AT = ED 



TABLE C-18 

INIlALATlON OF PARTICULATES - SURFACE SOII, 
CHILD RESIDENT 
NAS WlIlTlNC FIELD 
MILTON, FLORIDA 
SITE 9 

CARCINOGENIC EFFECTS 

Arsenic 

chromhm 

1 10.1 

I 46.2 

SOIL 
CONCENTRATION 

r T r 

CONCENTRATION 

SUMMARY CAI 
I 

INTAKE 

Owlkg-day) 

6.7E-10 
3.1E-09 

CER RISH 
I 
I lE-07 

NONCARCINOGENIC EFFECTS 

Ahlmhum 

Anthony 

Arsenic 

Chr0IlliUJIl 

Iron 

Vanadium 

INORGANIC OR 
ORGANIC 

II0 

SOIL 
CONCENTRATION 

29300 w@g 
8.3 w&z 
10.1 mm 
46.2 mg/kg 

29800 4th 
76.7 mg/kg 

UNITS I 

I 7 2 

Am 
CONCENTRATION 1 INTAKE 

Ow#Wday) 
(mmg/m’) 

2.36E-05 2,3E-05 ND 

6.69E-09 6.4E-09 ND 

8.15E-09 7.8E-09 ND 

3.73E-08 3.6E-08 ND 

2.408-05 2.3E-05 ND 

6.19E-08 5.9E-08 ND 

WMMARY HAZARD INDE: 

INHALATION 
Rrn 

(mglkg-dry) 
QUOTIENT 

ABB-Environmental Services, Inc. 
SS-INHl .XLS 
1 I9198 

i 

OE+OO 
J 

J 



TABLE C-19 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SIrRFACE SOIL 
SITE MAIh’TENANCE WORKER 
NAS WHITING FIELD 
MILTON, FL.ORIDA 
SITE 9 

EXPOSURE PARAMETERS EQUATIONS 

I PARAMETER SYMBOL 

CS 
IR 
Fl 

AF 
ABS 
SA 

D&m 
CF 
CF 

BW 

EF 

ED 

AT 

AT 

ventdyear in the ca 

VALUE 

chemical-specific 

50 

100% 

chemical-specific 

5,750 

chem&al-spec!Gc 

I WE-09 

I WE-06 

70 

30 

25 

70 

25 

l&on of the demmlly a’ 

UNITS SO”RCk 

xmvcal-specdic 

w&v USEPA I995 

UnItIesa hsumpt ion 

m&m’-event USEPA. I995 

wltles~ Assumption 

cm1 USEPA 1992 

mgJcm-event USEPA, 1992 

kg/u8 Organic convenion 

Wmg Inorganic conversion 

k? USEPA 1991 

days/year [I ) Awunption 

Yem USEPA, 1995 

veal-s USEPA 1991 

IUSEPi 1995 

USEPA, I991 Human Health Evaluation Manual. Supplemental Ouidancc “Standard Default Exposure Facton”, 

OSWER Directive 9285.6-03 

USEPA, 1992 Detmal Exposure Assessment Princ~pler and Applications, EPA/600/8-9l/OllB. 1192 

USEPA, 1995 Supplemental Ouidnnce to RAGS Regon IV. Human llealth Rnk Assessment Bulletin No 3 

CANCER RlSK = INTAKE (me/kg-day) I CANCER SLOPE FACTOR (m&pday).’ 

HAZARD QUOTIENT = INTAKE (mgkg-day) I REFERENCE DOSE (m&-day) 

INTAKEmCm.nop, = CS I IR x FI I CF I EF x ED 
BW I AT I. 365 days&r 

INTAKE-DE- = D&. , I SA I EF I ED 
BW I AT I 365 days@ 

Where: 
DA-,= CSXAFIABSXCF 

Note: For noncarcinogenic eflects, AT = ED 

ABB-Environmental Services. Inc 

SS~rNOl .xLs 

1 I9198 



TABLF C-19 

DIRECT COhTACT WITR AND INCIDENTAL LNGFSTION OF SURFACE SOIL 

SITE hfAlNTENANCE WORKER 

NAS WHlTING FIELD 

IMILTON, FLORIDA 

SITE9 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL UNITS INTAKE ORAL CANCER RISK DERMAL INTAKE DERMAL CANCERRISK TOTAL 

COMPOilND ORGANIC CONCENTRATION INGESTION CSF INGESTION ABS 111 DERMAL CSF 121 DERMAL CANCER 

VO (m&day) (medayy’ (mg&pdsy) (mgikpday)-’ RISK 

AlXelliC 1 10.1 mgkg 2.1 E-07 MEtOO 3.2E-07 0.001 2.48-08 ME+00 3.7E-08 3SE-07 

SUMMARYCANCERRISK 4E-07 SE-08 SE-07 
[I] IJSEPA Region IV guidance specifier absorption factors of 1% for organics and 0 I % for inorganics (November 1995). 

[Z] Calculated tom oral CSFs 

NONCARCINOGENIC EFFECTS 

COMPOUND 

INORGANIC OR 

ORGANIC 

UO 

SOIL 

CONCENTRAtlON 

UNITS INTAKE ORAL 

INGESTION RlD 

(m-day) (m&g-day) 

HAEARD 

QUOTIENT 

INGESTION 

DERMAL 

AmIll 

INTAKE 

DERMAL 

(m@cpday) 

DERMAL 

RJD PI 
(m&l+dny) 

HAEARD TOTAL 

QUOTIENT HAEARrJ 

DERMAL QIJOTICNT 

Aluminum I 29300 IIlgkg 1.7E-03 
Antimony 1 8.3 mglkg 4.9E-07 
AlXtilk I 10.1 mg/kg 5.9E-07 
Chromium 1 46.2 ltl&'kg 2.7E-06 
Iron I 29800 Itlgkg 1.7E-03 
Vanadium I 76.7 mgkg 4.5E-06 

SUMMARYHAZARDINDEX 
111 USEPA Region IV guidance specifies absorption facton of I */a for organics and 0 I % for inorganics (November 1995) 

12) Calcukdcd from oral RfDs 

l.OEtOO 1.7E-03 0.001 2.OE-04 Z.OE-01 9.9B04 2.7E-03 
4.OE-04 1.2E-03 0.001 5.6E-08 4,OE-06 1.4E-02 1 SE-02 
3.OE-04 2.OE-03 0.001 6.8E-08 2.9E.04 2.48-04 2.2E-03 
5.OE-03 5.4E-04 0.001 3.1E-07 S.SE-04 5.7E-04 l.lE-03 
3.OE-01 5.8E-03 0.001 2.OE-04 6.OE-03 3.4E-02 3.9E-02 
7.OE-03 6.4&-04 0.001 5.2E-07 t.lE-04 2SE-03 3.1E-03 

0.01 0.05 O.Ol 

ABB-EntioNnent?.l srxvicer, Inc 

SS~INCII XLS 

I I9198 



TABLE C-20 . 

INHALATION OF PARTICULATES - SURFACE SOIL 
SITE MAINTENANCE WORKER 
NAS WHITING FIELD 
MILTON, FLORIDA 

SITE 9 

EXPOSURE PARAMETERS EQUATIONS 

SOlL CONCSNTRATION 

PART. EMISSION FACTOR 

CONCFNTRATION NR 

INMALATION RATE 

BODY WEIGHI 

EXPOWRE TIME 

EWOSURE FREQUENCY 

EXPOSURE DURATION 

CON”ERSlON FACTOR 

AVERAGING TIME 

CANCER 

C chemical-specific 
PEF 1 248+09 
CA chemical-specific 
IR 2.5 

BW 70 
ET 8 
EF 30 
ED 25 
CF 0001 

AT 
AT NONCANCER I 

[ 11 FIorida SoiI Clean-Up Goal Variable FDEP. I-5 

PARAMETER SYMBOL VALUE UNITS - 
chemical- 
specific 
m’kg 
mglm’ 

m’hxu 

kg 
hours/day 
days/year 

Yem 
whkt 

Y=m USEPA. 1991 
yean USEPA, 1995 

SOURCE 

default [I ] 

USEPA, 1995 
USEPA 1991 
Assumption 
Assumption 
USEPA 1995 
Organics only 

USEPA, 1991. Human He&b Evaluation Manual, Suppkmental Guidance 
‘Standard Default Exposure Factors”. OSWER tiechve 9285.6-03 

USEPA, 19% SupplanmtaI Guidance to RAGS Region 4 BuIIcti. Bulkbn No 3, November 1995. 

CANCER RISK = INTAKE (m&pIay) I lNRALATION CANCER SLOPE FACTOR (mg&g.clay)-’ 

RAZARD QUOTlENT = INTAKE (m#k&ay) I INHALATION REFERENCE DOSE (a~-Srs) 

INTAKE= CArlRxETrEFxED 

BW I AT I 565 bydyr 

WlleWZ 

CA= CxCFr(l/PEF) 

Note: For noncarclno6mk effects, AT = ED 

ABB-Environmental Services, Inc. 
SS-INHI .XLS 
119198 



TABLE C-20 

INHALATION OF PARTICIIIATES - SURFACE SOIL 
SITE MAINTENANCE WORKER 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 9 

CARCINOGENIC EFFECTS 

COMPOUND 

Arsenic 

Chr0lllIWll 

INORGANIC OR SOIL Am INTAKE INHALATlON CANCER 
ORGANIC CONCENTRATION UNITS CONCENTRATION OWk-W CSF RISK 

l/O (mglm’) (mgkg ) -day “-1 

I 10.1 mdb 8.15E-09 6.8E-11 1.5E+Ol I .OE-09 
I 46.2 mg/kg 3.73E-08 3. IE-10 4.lE+Ol 1.3E-08 

SUMMARY CANCER RISK lE-08 

NONCARCINOGENIC EFFECTS 

COMPOUND 

Gmdlmm 

htimony 

hW3llC 

Zhromlum 

Iron 

Vanadium 

INORGANIC OR 

ORGANlC 

SOIL 

CONCENTRATION , -’ , CONCf$ON 

29300 mgfl<g 

8.3 mgfltg 

10.1 mg/kg 

46.2 m&3 

29800 mg/kg 

16.1 mdk 

2.36E-05 5.5E-07 ND 

6.69E-09 1.6E-10 ND 

8.15E-09 1.9E-10 ND 

3.73E-08 8.7E-10 ND 

2.40E-05 5.6E-07 ND 

6.19E-08 1.5E-09 ND 

I I I 

SUMMARY HA2 RD INDEX 

QUOTIENT 

OE+OO 

ABB-Environmental Services, Inc. 
SSJNH1 .XLS 
1/9/Q? \ 

I 



TABLE C-21 . 

DIRECT CONTACT WITB AND INCIDENTAL INGESTION OF SURFACE SOD, 
OCCUPATIONAL WORKER 
NAS WHITlNG FIELD 
MILTON, FLORlDA 
SITE9 

EXPOSURE PARAMETERS EQUATIONS 

I PARAMETER SYMBOL 

CS 

IR 
R 
AF 

ABS 
SA 

DA.d 
CT 
CF 

BW 
EF 
ED 

AT 
AT 

VALUE 

chemical-apecitic 
so 

I no* 
I 

chemical-specific 
2,300 

chemical-specltic 

1 OOE-09 
I OOE-06 

70 

250 

25 

UNITS SOURCE 

USEPA, 1995 
Assumption 
USEPA, I992 
krsumption 
USEPA, I992 
USEPA, I995 
organic converJion 
inorganic cow&on 

‘USEPA, 1991 
USEPA. 199s 
USEPA, 1995 

i USEPA, I 99 I 
,USEPA, I995 

. 
USEPA, 1991 Human Health Evaluation Manual. Supplemental tiidance “Standard Default Exposure Faclon”; 
OSWER Directive 9285 6-03 
USEPA, 1992. Dermal Exposure As3eessment: Principles and Apphcationr, EPA/6M)/t?-91101 I B; l/92. 
USEPA. 1995. Supplemental Ouidance to RAGS Region IV. Human Health Risk Assessment Bulletin No 3 

CANCER RISK = INTAKE (m&-day) I CANCER SLOPE FACTOR (m&g-day)-’ 

HAZARD QUOTIENT = INTAKE (ma-day) I REFERENCE DOSE (m&g-day) 

INTAKE-mc.smn = CSIIR~FI~CF~EF~ED 
BW I AT I 365 days/p 

INTAKE mERM*L= D&rSArEFxED 

BW x AT I 365 days&r 

Where: 
DA,.-= CS I AF I ABS 1. CF 

Note: For noncarcinogenic etTects, AT = ED 

ABBEnvironmental savicea, Inc 
SS~D4Gl .xs 
119Ba 



TABLE C-21 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 

OCCUPATIONAL WORKER 

NMWHlTlNGFlELD 

MILTON. FLORIDA 

SITE 9 

CARCINOGEh’lC EFFECTS 

INORGANIC OR SVIL UNITS INTAKE ORAL CANCER RJSK DERMAL INTAKE DERMAL CANCER RISK TOTAL 

COMPOUND ORGANK’ CONCENTRATION INGESTION CSF INGESTION AK3 111 DERMAL CSF [Z] DERMAL CANCER 

UO (mg/kg-day) (m&day)’ (m&-day) (m&-day)-’ RISK 

AIWIIIC I 10.1 wh I .BE-06 l.SE+OO 2.6E-06 0.001 8.1 E-08 l.SEtOO 1.2E-07 2.8E-06 

SUMMARY CANCER RISK 3E-06 lE-07 3E-06 
(I ] USEPA Region IV guidance specifies absorption facton of 1% for “rgamcs and 0 I 0 b for morgamc3 (November 19951 

[2] Calculated born oral CSFs 

NONCARCINOGENIC EFFECTS 

INORGANIC OR SOIL UNITS INTAKE 

COMPOUND ORGANIC 

l/O 

CONCENTRATION INGESTION 
(mghg-day) 

I 29300 mgkg 

I 8.3 mgkg 

I 10.1 mgkg 

I 46.2 mgkg 

I 29800 mgkg 

I .4E-02 
4.1 E-06 
4.9E-06 
2.3E-05 
1 SE-02 

J II 76.7 IlIlg/kg I 3.8E-05 1 
SUMMARY -INDEX 

[I ] USEPA Region IV guidance specifies absorption facton of I % for organics and 0 1% for inorganio (November 1995) 

[2] Calculated from oral Rtlh 

l.OE+OO 

4.OE-04 

3.OE-04 

S.OE-03 

LOE-01 

7.OE-03 

I 

I .4E-02 
1 .OE-02 
1.6E-02 
4SE-03 
4.9E-02 

DERMAL 

Awl11 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 - 

INTAKE 

DERMAL 

(rn*dayl 

6.6E-04 
1.9E-07 
2.3E-07 
1 .OE-06 
6.7E-04 
1.7E-06 

2.OE-01 

4.OE-06 

2.9E-04 

5.53-04 

6.OE-03 

3.3E-03 
4.7E-02 
7.8E-04 
1.9E-03 
l.lE-01 

I 2.1E-04 1 8.2E-03 
I 0.05 

TOTAL 

HAZARD 

QUOTIENT 

1.8E-02 
5.78-02 
1.7E-02 
6.48-03 
1.6E-0 1 
1.4E-02 

0.07 



TARLE C-22 

INHALATION OF PARTICULATES - SURFACE SOIL 

OCCUPATIONAL WORKER 

NAS WHITING FIELD 

MILTON, FLORIDA 
SITE 9 

EXPOSURE PARAMETERS EQUATIONS 

PARAMETER 

SOIL CONCE,“‘IRATION 

PART. EMISSION FACTOR 

CONCENTRATION AIR 

INHALATION RATE 

BODY WICK, 

EXPOSURE TIME 

EXPOStJlW FREQUENCY 

EXPOSURE DURATION 

CONVERSION FACTOR 

AVERAGlNC TIME 

CANCER 

SYMBOL 

C 

PEF 

CA 

IR 

BW 
ET 
EF 
ED 
CF 

VALUE UNITS 1 SOURCE 
chemical- 

chemical-specific SpCClliC 

I 24E+O9 m’k default [I] 

chemical-spccl!ic m&l’ 

0 833 m’fholu USEPA 1995 

70 kg USEPA 1991 

8 hours/day Assumption 

250 days’yca Assumpll”n 

25 years IJSEPA. 1995 

0001 w&t olgamcs only 

NONCANCER I AT I 25 

[II Florida Soil Clean-Up Goal Variable FDEP. 1995 

AT 70 Yem LJSEPA. I991 

years USEP& 1995 - 

USEPA, 1991 Human Health Evaluation Manual. Supplemental Gmdance 

“Standard Default Exposure Factors”; OSWER Directive 97.85 6.03 

USEPA, 1995. Supplemental Guidance to RAGS Region 4 Elullehn~. Bulletin No 3, November 1995 

CANCER RISK = INTAKE (mgllq-day) I INHALATION CANCER SLOPE FACTOR(m@@ay~’ 

HAZARD QUOTIENT = INTAKE (m&-&y) I INRALATION REFERENCE DOSE (m@&day) 

INTAKE= CAxIRrETxEFxED 

BW x AT I 365 da&r 

WIWI-IX 

CA= CxCFr(lil’EF) 

Note: For Doacrrdnagenk effects, AT I ED, 

ASS-Environmental Services, Inc. 
SS-INHl.XLS 
l/9/98 



TABLE C-22 

INHALATION OF PARTICULATES - SIIRFACE SOIL 
OCCUPATIONAL WORKER 
NAS WIiITING FIELD 
MILTON, FLORIDA 
SITE 9 

CARCINOGENIC EFFECTS 

COMPOUND 

Arsenic 

ClWOlllIUlll 

INORGANIC! OR SOIL Am INTAKE INlMLU’ION CANCER 

ORGANIC CONCENTRATION UNITS CONCENTRATION Owntp-day) CSF RISK 

II0 (ma/m’) (mgikg ) -day A-1 

I 10.1 mgfl<g 8.15E-09 1.9E-10 lSE+Ol 2.83-09 
I 46.2 mg/kg 3.73E-08 8.7E-10 4.1E+Ol 3.6E-08 

SUMMARY CANCER RISK 4E-08 

NONCARCINOGENIC EFFECTS 

COMPOUND 

i\lumInum 

4ntImony 

4rsenAc 

Chr0milUU 

Iron 

INORGANIC OR 

ORGANIC 

29300 m&2 2.36E-05 
8.3 w&T 6.69E-09 
10.1 mgflrg 8.15E-09 
46.2 mg/kg 3.73E-08 

29800 m&g 2.40E-05 

AIR 

CONCENTRATION 

(mg/m’) 

INTAKE 

OMwJay) 

1.5E-06 
4.4E-10 
5.3E-IO 
2.4E-09 
1.6E-06 

UWALATION 

RID 

(mgkg-day) 

Vanadium I I I 16.1 Img/kg 6.19E-08 1 4.OE-09 1 ND I 

SUMMARY EAZARD INDEX 1 OEiQO 

ND 

ND 

ND 

ND 

ND 

QUOTIENT 

ABB-Environmental Services, Inc. 
SS-INHl .XLS 
119/9F 

I 



TABLEC-23 

DlRECT CONTACT WITH AND INCIDENTAL INGESTION OF SliRFACE SOlL 

EXCAVATION WORKER 
NAS WHIlTNG FIELD 
MILTON, FLORIDA 
SITE9 

EXPOSURE PARAMETERS EQUATIONS 

I PARAMETER 

NONCANCXR AT 

[ I] Units for exposure liequency are evenWyear in the cI 

SYMBOL 

CS 
IR 
Fl 
AF 

Am 
SA 

D.&d 
CF 
CF 
BW 

EF 

ED 

AT 

- 
-7- 

d 

VALUE 

chemical-specific 

480 

100s 6 

1 
chemical-specific 

5.750 

chemical-speciiic 

1 OOE-09 

1 OOE-06 

70 

30 

1 

UNITS SOURCE 

lemical-specdic 

VbY USEPA, 1995 

unitless Assumption 

m&n’-event USEPA 1995 

witless LJSEPA, 1995 

cm’ USEPA, 1992 

mg/cm’-event USEPA, 1992 

Organic convenion 

Inorganic convenion 

USEPA, 1991 

] Assumption 

USEPA 1991 

70 

I pKS 

l&on of the dcrmaily abwxbed dose 

USEPA 1991 
IUSEPA, 1991 

USEPA, 1991. Human Health Evshation Manual. Supplemental Guidance ‘Standard Default Exposure Facton”; 

OSWER Directive 9285.6-03. 

USEPA t 992 Dermal Exposure Assessment. Principles wd Applications; EPA/600/8-91/011 B. l/92 

USEPA. 1995 Supplemental Guidance to RAGS Re@ IV, Human Health Risk Assessment Bulletin No 3 

CANCER RISK= INTAKE (mg/kg-day) x CANCER SLOPE FACTOR (mgkg-dayf 

HAZARD QlJOTIENT = INTAKE (mglkg-day) I REFERENCE DOSE (m&day) 

INTAKE-mc~noN = CS I IR I FI I CF I EF I ED 

BW I AT x 365 days/y? 

INTAKh- = DAevent I SA x EF x ED 

BW I AT I 365 dayslyt 

Where: 
D&,= CSxAFxABSrCF 

Note: For noncarcinogenic effects, AT = ED 

ABB-Environmental Services, lnc 

ss-IN01 .xLs 

1 I9198 



TABLE C-7.3 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
EXCAVATION WORKER 
NAS WHITING FIELD 
MLTON, FLORIDA 
SITE 9 

CARCINOGENIC EFFECTS 

INORGANIC OR son UNIT3 INTAKE ORAL 
coMFomD ORGANIC CONCENTRATION INGeSTION CSF 

II0 (nm/kg.&Y) OW6-d 
F 

AliXllk I 10.1 mg/kg 8.1E-08 

SUMMARY CANCER RISK 

I 
[l] USEPA Region IV guidance specifies abamptim factors of I A for org.mica and 0.1% for inorganica (November 199%. 
(21 Calculated from oral CSR. 

L!X+OB 

CANCERRISK LMUIMAL INTAKE C.ANCERWK TOTAL 
INGESTION -sot UJRMAL -fw u!RhmL CANam 

bagha- wwd ltmK 

I .2E-07 0.001 9.7E-10 I.SE+~ 1 SE-09 I .2E-O7 

SE-08 1 I SE-08 

NONCARCINOGENIC EFFECTS 

INORGANIC OR son urills MAKE ORAL HAZARD DERMAL tNTAKE lnmMAL HAWRD TOTAL 

coMPouND ORGANIC CONCENTRATION MGESTION ml9 QUOTlENT AB9PI DomtAL mm QUOTtlINT HABARD 

AhdllWl I 29500 mglkg 1.7E-02 

AdmonS 1 83 mglkg 4.78-M 
Ammk I 10.1 mglkg 5.7E-06 
anmlhml I 46.2 mg/kg 2.68-05 
lroo I 29800 mglkg 1.7E-02 
Vpnsdhm I ~‘1 mglkg 4.38-05 

SUMMARY HAZARD INDEX 
[I] Sub&o& Rfd vah~sr wen used for the exca\ation wmicer due to lort expcare. reau-io. 

I 

[2] USEPA Regina IV gu&ace specifier abwt~tioa fati al 1% for organicn and 0.1% for inorganico (USEPA. 1995). 
13) Chlc+ed from oral RfLb. 

1.oE+oo j.7E-02 0.001 2.OE-04 2.oE-ol 9.98-04 1.8E-m 
4.OE-04 1.2E-02 0.001 5.6E-08 4.oE.M 1.4E-Kt 2.6E-(n 
3.OE-04 1.9E-02 0.001 6.8E-08 2.9E-04 2.4E-04 1.9E-02 
2.oE-02 1.3E-03 0.001 3.1E-07 ss-04 5.78-04 1.9E-03 
3.oE-01 5.68-m 0.001 2.OE-04 6.OEtl3 3.4E-02 9.OE-02 
l.oEca 6.2E-03 0.001 5.2E-07 2.a-04 2.5E-03 8.6E-03 

0.03 0.01 0.04 

ABB-Envimnmmtal Setiea, Inc. 
u-tigl .xls 
l/13/98 



TABLE C-24 ’ 

lNH.ALATION OF PARTICULATES SURFACE SOIL 
EXCAVATION WORKER 
NAS WHITING FIELD 
MILTON, FLDRIDA 
SITE 9 

EXPOSURE PARAMETERS EQUATIONS 

son, CONmNnuTION 

PART. EwsstON FACTOR 

CONCCN”W+ION AIR 

SYMBOL VALUE UNITS 1 SOURCE 

C 
PEF 

CA 

IR 

BW 

ET 

EF 

ED 

CF 

chemical-specific 

1 24E+O9 

chemical-specific 

25 

70 

8 

30 

0001 

chemical- 

SpeClfiC 

m’k default [I ] 

mg/m’ 

m’hour USEPA 1995 

kg USEPA 1991 

hours/day Assumption 

days/year Assumption 

Yem Assumption 

mww organics only 

AT 70 Yem USEPA, 1991 

NONCNKUl AT I I yMtS USEPA, 1991 

[I] Flonda Soii Clean-Up Goal Variable FDEP. 1995 

USEPA, 195’1 Human Health Evaluation Manual, Supplementi Guidance 

Standard Default Exposure Faclon, OSWER LXrechve 9285 6.03 

USEPA, 1995. Supplemental Guidance to RAGS. Region IV, Human Health Risk Assessment Bulletin No. 3. 

-T 

CANCER RISK = MTAKE (mg@-day) x MBALATlON CANCER SLOPE FACTOR (mg!kg-d+y)-’ 

‘HAZARD QUOTIENT = MTAKE (mg/kg-day) / lNBALATION REFERMCE DOSE (m&g-day) 

lNTAKE= CArIRxETxEFxED 

BW I AT I. 365 daydyr 

Where: 

CA= CxCFx(lIPEF) 

Note: For noncarcInogens, AT = ED. 

ABB-Environmental Services, Inc. 
SS-INHI .XLS 
119198 



TABLE C-24 

INIIALATION OF PARTICULATES - SURFACE SOIL 
EXCAVATION WORKER 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 9 

CARCINOGENIC EFFECTS 

COMPOUND 
INORGANIC OR 

ORGANIC 
II0 

SOIL 

CONCENTRATION IJNITS 

AIR INTAKE INHALATION CANCER ’ 
CONCENTRATION OWk+y) CSF RISK 

(mgh’) (m&g -day)“-1 

Arsenic 1 10.1 mdb 8.1 SE-09 2.7E-12 lSE+Ol 4.1E-11 
chromilnn I 46.2 mglkg 3.73E-08 1.2E-11 4.1E+Ol 5.1E-10 
I SUMMARY CANCER RISK I 6E-10 I 

NONCARCINOGENIC EFFECTS 

COMPOUND I 
Ahninnm 

Antimony 

Arsenic 

Chromium 

Iron 

Vanadium 

INORGANIC OR 

ORGANIC 

29300 mgflts 
8.3 mdh 
10.1 m&T 
46.2 wh 

29800 mg/kg 

AIR 
CONCENTRATION 

(me/m’) 

2.36E-05 
6.69E-09 
8.15E-09 
3.73E-08 
2.40E-05 

INTAKE 

OWk-day) 

5.5E-07 
1.6E-10 
1.9E-10 
8.7E-10 
5.6E-07 

76.1 Img/kg 6.19E-08 1 1.5E-09 

SUMMARY HAZARD INDE: 

INHALATION 

RID 
(mgikgday) 

ND 

ND 

ND 

1 ND 

ND 

ND 

OE+OO 

I QUOTIENT 

ABB-Environmental Services, Inc. 
SS-INHl .XLS 
l/9/9? i 



TABLE C-25 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
ADULT TRESPASSER 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 10 

EQUATIONS 

i= 

INGESTlON RATE 

FRACTION INGESTED 

ADHERENCE FACTOR 

ABSORPTION FRACTION 

SURFACE AREA EXPOSED 

DOSE ABSORBED PER EVENT 

CONVERSION FACTOR 

BODY WEIGHT 

EXPOSURE FREQUWCY 

EXPOSURE DURATION 

AVERAGING TIME 

CANCER 

SYMBOL 

cs 

IR 

FI 

AF 

A& 

SA 

mnm 

CF 

CF 

BW 

EP 

ED 

AT 70 

20 
Ye= USEPA, 1991 

Ye= Assumption 

;e 

NONCANCER L AT 
L 

[I] Units for exposure frequency we events/year in the calculatmn of the dermally absorbed dw 

USEPA, 1991. Human Health Evaluation Manual. Supplemental Guidance “Standard Default Exposure 

Factors”; OSWER Directive 9285.6-03 

USEPA 1992 Denma1 Exposure Assessment: Principles and Apphcatlons. EPN600/8-91101 IB, 1192 
USEPA. 1995. Supplemental Guidance to RAGS Region IV. Human Health Risk Assessment Bulletin No 3 

VALUE UNITS SOURCE 

chemical-specific Icmical-specific 

100 

1005 

chemical specific 

5,750 

chemical speafic 

I OOE-06 

I OOE-09 

70 

45 

20 

d&Y USEPA 1991 

unitless USEPA, 1995 

mgicm’-event USEPA 1995 

unitless USEPA, 1995 

cm’ USEPA 1992 

m&m’-event USEPA 1992 

Ww inorganics 

Ww organics 

kg USEPA, 1991 

&YslveW [ 1 I Assumption 

Ye= Assumption 

:ANCER RISK = INTAKE @g/kg-day) I CANCER SLOPE FACTOR (mgkg-day) ’ 

LAZARD QUOTIENT = INTAKE (mgkg-day) I REFERENCE DOSE (mgkg-day) 

~T~&rwcsno~ = CSsIRxFIxCFrEFrED 

BW I AT x 365 days& 

INTAKEpcw = DAevent I SA I. EF I ED 

BW I AT I 365 days&r 

WhWW 
D,,erm(- AF I ABS,,x CF 

Note: For noncnrcinogcnic elkts: AT = ED 

ABB-Environmental Scniccs. Inc 
SS-INGI XL.5 
l/9/98 



TABLE C-25 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
ADULT TRESPASSER 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 10 

CARCINOGENIC EFFECTS 

COMPOUND 
INORGANIC SOIL UNITS INTAKE ORAL CANCER DERMAL INTAKE DERMAL CANCER TOTAL 
OR ORGANIC CONCENTRATION INGESTION CSF RISK ABS (2) DERMAL cm PI RISK CANCER 

OWlwW) I (mgkg-day)’ 1 INGESTION 1 I @k7M-W -I (mg&@y) DERMAL 1 RISK 

S.SE-09 1 7.3E+OO 1 4.OE-08 1 0.01 I 3.28-09 8.OE+oa I 2SE-08 1 6.5E-08 
6 6E-08 7.3E+OO 4.88-07 0.01 3.88-08 8.OEtOO 3 OE-07 1 SE-07 
7.lE-09 7.3E+OO 5.28-08 0.01 4.lE-09 8.OEtOO 3.38-08 8.5E-08 
5 3E-IO 7.3EtOO 3.9E-09 0.01 3.OE-10 8.OE+oo 2 4E-09 6.3E-09 
70E-I1 7.3EtOO S.lE-IO 0.01 4 IE-II 8.OEtOO 3.2E-IO 8.4E-IO 
I 7E-08 7.3EtOO 1.3E-07 0 01 1 .OE-08 B.OE+oo S.OE-08 2 lE-07 
4 3E-09 7.3E+OO 3 IE-08 0.01 2 5E-09 8.OE+oo 2 OE-08 S.lE-08 
I SE-08 7.7EtOO I .4E-07 0.01 l.lE-08 8.6EtOO 9.1E-08 2.38-07 Aroclor-1254 0 365 w’k 

Arsenic I 6.4 mgkg 

SUMMAR! 
3.2E-07 1 1.5E+OO 1 4.8E-07 1 0.001 1 1.9E-08 1 l.SE+IM 1 2.88-08 1 5.1E-07 

CANCER RISK I lE-06 I I 6E-07 1 2E-06 
[ 11 Toxicity equivalent factors applied to carcingoenic PA& per USEPA Region IV guidance (USEPA 1995) 
[Z] USEPA Region IV guidance specifics absorption factors of I?1 for organics and 0 I”. for inorganics (November 1995) 

J3] Calculated from oral CSFs 

NONCARCINOGENIC EFFECTS 

ORAL 
Rrn 

Mwk3W 
ND 

H‘4zABD 
QUOTIENT 
INGESTION 

DERMAL 
ABS (1) 

DERMAL 
Rm 121 

(mgkg-day) 

NE 

HAZARD TOTAL 
QUOTIENT IIAEARD 
DERMAL QUOTIENT 

ND 

in 

Ial 

Nl! 

ND 

NE 

ND 

2.OE-05 
LOE+OO 
J.OE-04 
3.OE.01 

3.28-03 
4.38-03 
3.88-03 
1 OE-02 

7.OE-03 1 l.lE-03 

- 
0.01 
0.01 
0.01 
0.01 
0.01 
001 
0.01 
001 
0.01 

0.001 
0.001 
0.001 
0.001 

0.01 
- 

I 

INTAKE 
DERMAL 

(mgk@y) 

4.9E10 
LIE-07 
1.3E-07 
1.4E-07 
l.lE-07 
I .4E-07 
3.5E-08 
8.6E-08 
3.7E-08 
2.5E-04 
6.5E-08 
1.8E-04 
4.68-07 
6.‘lE-05 

NE 

NE 

m 

Nl 

NC 

Nr 

NI 

L8E-05 
2.OE-01 
2.9E-04 
6.OE-03 

2 IE-03 
I ZE-03 
Z.ZE-04 
3 OE-02 

J.OE-02 1 3.9E-03 1 I 
I 0.03 0.04 

INTAKE 
INGBSTION 

5 3E-03 
5.SE-03 
4 OE-03 
4.OE-02 
3.38-03 
6.48-03 

0.1 

INORGANIC OR 
ORGANIC 

UO 

0 
0 
0 
0 
0 
0 
0 
0 
0 
I 
I 
I 
I 
0 

UNITS 

I COMPOUND 
SOIL 

CONCENTRATION 

4.8 
o&m-QY) 

8.5E-10 
Benzo(a)anthncenc 
Benzo(a)pyrcne 
Benro(h)tIuoranthene 
~Bmzo(k)fluoeauthme 
Chrywnc 
Dibenro(a,h)anthnwcnc 
;Indeno(l,2,3cd)pyrene 
Amclor-1254 
Aluminum 
AlJNllC 
~ItCln 
Vanadium 

1090 

1310 
1420 
1050 
1400 
347 
854 
365 

24300 
6.4 

17500 
45.2 

1.9E-07 
2.3E-07 
2.5E-07 
1.8E-07 
Z.SE-07 
6. IE-08 
1 5E-07 
6.48-08 
4.3E-03 
1 IE-06 
3.1E-03 
8 OE-06 

I 
Total Petroleum Hydrocarbon 666000 lug/kg I 1.2EN4 1 

SUMMARY HAzARDINDEx 
[I] USEPA Region IV guidance specifies absorption factors of 1% for organ and 0 1% for inorganics (November 1995) 
(21 Calculated from oral RIDS. 

ABE-Environmental Sewices. Inc. 
SSGl XLS 
l/9/98 



TABLE C-26 

INHALATION OF PARTICULATES -SURFACE SOIL 
ADULT TRESPASSER 
NAS WHITING FIELD 
MILTON, FLORJDA 
SITE 10 

EXPOSUREPARAMETERS EQUATIONS 

PARAMETER SYMBOL 

1 C SOIL CONCENTRATION 
PART. EMLSSION FACTOR 
CONCENTRATION AIR 
INHALATION RATE 

BODY WEIGHT 
EXPOSURE TIME 

EXPOSUREF’REQUENCY 

EXPOSURE DURATION 
CONVERSION FACTOR 

AVERAGLNG TIME 

CANCER 

I PEF 
CA 
IR 

BW 
ET 

EF 

ED 
CF 

AT 
NONCANCER AT 

[I] Florida Soil Clean-Up Goal Variable FDEP. 1995 
s 

VALUE 

chemv&specitic 
I 24E+09 

UNITS SOURCE 
chemical- 
specific CANCER RISK = INTAKE (mg/kg-day) x INHALATION CANCER SLOPE FACTOR (m&g-day)” 

m’k default [II 

HAZARD QUOTIENT = INTAKE (m&g-day) / INHALATION REFERENCE DOSE (m&g-day) 

70 kg USEPA, 1991 
4 hours/day Assumption 

45 days/year Awtmption 

20 Yem Assumption 

0 001 mb3 Organics only 

70 Yea USEPA. 1991 
20 years USEPA 1991 

INTAKE= CArlRxETrEFrED 

BW x AT I. 365 day+ 

WItWe: 

CA= CnCRr(IiPEFJ 
-, 

USEPA 1991. Human Health Evaluation Manual, Supplemental Guidance “Standard Default Exposure 
Factors”; OSWER Directive 9285 6-03 
USEPA, 1995. Supplemental Guidance to RAGS : Region IV, Human Health Risk Assessment Bulletin No. 3 

N&X For aoncarcinogenic effects, AT = ED 

ABB-Environmentaf Services, Inc. 
SSJNHl .XLS 
119198 



TABLE C-26 

INIIALATION OF PABTICULATES SURFACE SOIL 
ADULT TRESPASSER 
NAS WHITING FIELD 
MILTON, FLOWA 
SITE 10 

CABCINOGENIC EFFECTS 

COMPOUND 
INORGAMC OR 

ORGANIC 
I/O 

SOIL 
CONCENTRATION I UNITS 

Bcnzo(s)anthmcaw 

Btnzo(a)pyrcnr 

Benzo@)fluonnthrne 

Btnzo(k)fIuoranthcnr 

Chryacnr 

Dibmzo(a,h)anthraccnc 

Indcno(l,2,3-cd)pytmr 

Aroclor-1254 

ArWliC 

0 109 

0 1310 

0 142 

0 10.5 

0 1.4 

0 347 

0 AS.4 

I 365 

I 6.4 

AIR 
CONCENTRATION 

(mgWj 

INTAKE 

Wkz-W 

INHALATION 
CSF 

agncg-day)’ 

8.79E-1 I ISE-13 MEtOO 

I .06E-09 1.8E-12 3.1E-MlO 

l.lSE-IO 1.9E-13 3.1EMO 

8.47E-12 1.4E-14 XlE+OO 

l.l3E-12 1.9E-15 3.1EWO 

2.80E-10 4.7E-13 3.1E+OO 

6.89B-11 l.ZE-13 3.1EtOO 

2.94E-07 4.9E-10 ND 

5.16E-09 8.78-12 l.SE+Ol 

CANCER 
RISK 

4.63-13 
5.53-12 
6.OE-13 
4.4E-14 
5.93-15 
lSE-12 
3.63-13 

1.3E-10 

- 
lE-10 

11 Toxicity equivalent factors are apphed to carcmcgcnic PAHs per USEPA Region IV Guidance (USEPA, 1995). 
SUMMARY CANCER RLSK 1 

NONCARCINOGENIC EFFECTS 

COMPOUND 

ABB-Environmental Servb 
SSJNHl .XLS 
119198 

2-IIcranonr 

Benzo(a)anthracene 

Bcnzo(a)pyrcne 

Bcnzo@)nuoran!hcne 

BcnzoQIIuor-anthrnc 

Chrystne 

Dibcnzo(a,h)anthracrnc 

lndcno(l,2$cd)pyrmc 

Arc&r-1254 

Aluminum 

Arsenic 

Iron 

Vanadium 

Total Petroleum Hydrocarbons 

INORGANlC OR AIR INTAKE INHALATION = 
ORGANIC CONCENTRATION WWtwW RfTJ QUO 

UO 

lug/kg 
(mgW.l (Iu~dpJ) 

= 
0 4.8 3.87E-12 2.3E-14 ND 

0 1090 ug/ki3 8.79L10 S.ZE-12 NT3 

0 1310 w’kg l.O6E-09 6.2E-12 ND 

0 1420 w’b 1. f5E-09 6.7E-12 ND 

0 1050 u&g 8.47E-10 5.OE-12 ND 

0 1400 Wkg l.l3E-09 6.6E-12 ND 

0 854 w&3 6.89E-10 4.OE-12 ND 

0 854 w’kg 6.89E-10 4.OE-12 NT3 

1 365 mg/kg 2.94E-07 1.7E-09 ND 

I 24300 mg/kg 1.96E-05 l .ZE-07 ND 

I 6.4 m&g 5.16B09 3.OE-11 ND 

I 17500 m&s 1.41E-05 8.3E-08 ND 

I 45.2 m&s 3.65E-08 Z.lE-10 ND 

0 666000 4s 5.378-07 3.2B09 ND 

= 
;UMMARY HA2 RD INDE: 0 - E+OO 

i 



c-27 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 

ADOLESCENT TRESPASSER 
NAS WHITING FIELD 
MILTON, FLORIDA 
SlTE 10 

EXPOSURE PARAMEl-ERS EQUATlONS 

CONCEN”tA’“ON BOIL 

INGESllON RATE 

ITtAClTON lNGE3l’FXJ 

ADHERENCE FACTOR 
ACESPEClflC SURFACI? ARFA 

ABSOIVITON FRACTlON 

CONVEI~SION FAClOR 

I BODY WUCRT 

AGESPBCWIC BODY WFJCAT 

kxPDsuREfRRomcY 
EXPOSURB MJRAYION 

ACE-SrnfTC EXfGWRB DWATlON 

I ACEWPICATTD SuRFAce ARfA 121 

DOSE ABsoRBfD fm m 

I AVfXAGMC TIMB 

CANcxa 

NONWCRR 

cs 

IR 

R 

AF 

$4 

ad 

CF 

CF 

BW 

W 

EF 

ED 

=J, 

Sk”4 

DA, 

AT 

AT 
4 

VALUE 

cbcmidrpecitic 
loo 

looi 

age-apccific 

chemical-specific 

I JOE-06 

I .xlE49 

45 

age-qx.cific 

45 

IO 

age-specirlc 

1013 

70 

IO 

Rr USEPA. 1992 

ABB-Emimnmentnl Servia~, inc. 

U~blglO.xls 

l/13/98 

mAI<Eauocsno~ = P 
BW x AT x 365 daydyr 

INTO = AT x 365 &ya/yeu) I Sk 

Sk = SLM(SA,x~/BWJ 
DA-, = CSxAFxAB!&xCF 

. . 



C-27 

DIRECT CONTACT WITH AND INCIDENTAL INCESlION OF SURFACE SOIL 

ADOLESCENTTRESPASSER 

NAS WHFI-ING FIELD 
MILTON, FLORIDA 

SITE 10 

CARCINOGENIC EFFECTS 

COMPOUND 

INORGANIC OR SOIL UNITS INTAKE 
ORGANIC CONCttNTRATtON tNGEST,ON I 

ORAL 
CSF 

1310 ugflq 5.1E-08 
I42 uglkg 5.6E-09 

10.5 usncp 4.1E-10 
1.4 UgJkg S.SE-11 

347 @kg 1.4E-08 
85.4 @kg 3.3E-09 

1.4E-08 
l.SE+OO 

SUMMARY CANCER RISK 
Ill Toxicihi euuivalent Ii&n a&xi to cardnacaic PAH DB USEPA Rexion IV rmidwce (USEPA 1595) 

Benzo(a)mithnctne 

Benzo(a)pyrene 

Benzo@)fIuonnthtnc 

BenzoQfIuonnthene 

Chynene 

Dlbenzo(n,h)anthmeene 

Indcno(lff-cd)pyrenc 

Aroclor-1254 

“0 111 I I (mg&-day) (m&.dnyy’ 

0 109 ugikg I 4.3E-09 1 ;.3EtOO 

7.3EtOO 

7.3E+Otl 

7.3EtoO 

7.3EMO 

7.3E+OO 

7.3E+00 

7.7Etoo 

CANCER RISK 
INGESTION 

3.1E-08 
3.7E-07 
4. IE-08 
3.OE-09 
4.OE-10 
9.98-08 
2.4E-08 
l.lE-07 
3.8E-07 

1E06 

DBRMAL 

ABS 121 

0.01 
0.01 
0.01 

0.01 
0.01 
0.01 
0.01 
0.01 

0.00 1 

INTAKE DkRMAL 
DERMAL CSF [3] 

(m&-day) (mm-day)” 

1.9E-09 ROE+00 

2.3E-08 I.OE+OO 

2.5E-09 LOEiOO 

1.9E-10 I).OE+OO 

2.5E-11 I.OEnlO 
6.2E-09 I.OE+OO 

1.5E-09 ROE+00 

6.5E-09 8.6EMO 

l.lE-08 LSEtOO 

CANCLR RISK 

DBRMAL 

1.6E-08 
I .9E-07 
2.OE-08 
l.SE-09 
2.OE-10 
S.OE-08 
1.2E-08 
5.6E-08 
1.7E-08 3.9E-07 

4E-07 1E-06 

TOTAL 
CANCER 

RISK 

4.78-08 

5.6E-07 
6.1E-08 
4.5E-09 
6.OE-10 
l.SE-07 
3.78-08 
1.7E-07 

NONCARCINOGENIC EFFECTS 

COMPOUND l- L 
4.8 u&g 

1090 ugkg 3.OE-07 
1310 ugkg 3.6E-07 
1420 ugkg 3.9E.07 
1050 ug!kg 2.9E-07 
1400 ugkg 3.8E-07 

347 ugkg 9.5E-08 
854 Ug/kg 2.3E-07 
365 Uglkg l.OE-07 

24300 mgkg 6.7E-03 
6.4 mgkg 1.8E-06 

17500 m&g 4.8E-03 
45.2 JItg/kg 1.2E-05 

0 I 666000 pg/kg I 1.8E-04 1 
SUMMARY HAZARD INDEX 

[I] USEPA Region IV grudanm specifm absorptm fecton of 1% for argmia and 0 I% for moqqmm (November 1995) 

[Zj Calculated from oral Rfh 

INORGANIC OR 
ORGANK 

II0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

I 

I 

I 

INTAKt 

INGBSTION 

2.HexmIone 

Benzo(~)anthncene 

Benxo(s)pyrene 

Benzo@)fIuonnthene 

BcnzoQfluonnthene 

Chryrene 

Dlbcnze(r,h)mthncene 

Indcno&2$-cd)pyrene 

Aroclor-lZS4 

Aluminum 

At%tllC 

Iron 

Vnnrdlum 

Total Petroleum Hydrocarbon 

(mylU.day) 

1.3E-09 

ORAL 

RfD 
(mm-day) 

NC 

NC 

NE 

NE 

NI 

NE 

NE 

NE 

Z.OE-OS 

l.OE+oO 

3.OE-04 

3.OE-01 

7.OE-OJ 

J.OE-02 

HAURD 
QUOTILNT 
INGBSTION 

DLRMAL 

AB.9 Ill 1 INTAKE 
DLRMAL I DBRhiAL HAZARD 

R~IJ 111 QUOTl8NT 

o.01 

(mm-day) (m&day) DERhfAL 

! 

6.OE-10 ND 

0.01 1.4E-07 ND 

0.01 1.6E-07 ND 

0.01 1.8E-07 ND 

0.01 1.3E-07 ND 

0.01 1.7E-07 ND 

0.01 4.3E-08 ND 

0.01 l.lE-07 ND 

0.01 4.6E-08 l.lE-05 2.SE-03 
0.001 3.OE-04 2.OE-01 l.SE-03 
0.001 8.OE-08 2.9E-04 2.88-04 
0.00 1 2.2E-04 6.OE-03 3.68-02 
0.001 5.6E-07 Z.lE-04 2.7E-03 
.O.Ol 8.3E-05 2.7E-02 3.1E-03 

S.O! . 51 I 0.05 

S.OE-03 
6.7E-03 
5.8E-03 
1.6E-02 
1.8E-03 
6.1E-03 1 

__ 

TOTAL 

H&%RD 
2UOTILNT 

7.5E-03 
8.28-03 
6.1E-03 
S.ZE-02 
4.5E-03 
9.2E-03 

0.1 



TABLE C-28 

LNHALATION OF PARTICUWTES - SURFACE SOIL 
ADOLESCENT TRESPASSER 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 10 

EXPOSURE PARAMETERS EQIJATIONS 

I PARAMETER SYMBOL VALUE UNITS SOURCE 
I chemical- 1 

SOIL CONCENTRA’TION 

PART. EMISSION FACTOR 

CONCENTRATION AIR 

INHALATION RATE 

BODY WEIGHT 

EXPOSURE TIME 

EXPOSUREFREQUENCY 

EXPOSURE DURATION 

CONVERSION FACTOR 

AVERAGING TIME 

CANCER 

NONCANCER 

[I] Florida Soil Clean-Up Goal Varir 

c chemical-specific 

PEF 1.24Et09 

I CA chemical-specific 

IR 
BW 
ET 
EF 
ED 
CF 

0.625 
45 
4 

45 
10 

0.001 

& 
lble 

AT 

my/kg 
mg/m’ 

mYhour 
kg 

hours/day 
days/year 

years 
mkYug 

default [I] 

USEPA, 1995 
USEPA, 1995 

’ Assumption 
Assumption 
USEPA, 1995 
Organics only 

70 years USEPA, 1991 
AT 

FDEP, I995 

10 years (USEPA, 1995 

USEPA, 1991. Human Health Evaluation hkuwal. Supplemental Guidance “Standard Defaull Exposure 
Fscton”; OSWER Directive 9285 6.03 
USEPA 1995. Supplemental Guidance to RAGS, Regmn 4 Bulletins, Bulletm No 3, November 1995 

ABB-Environmental Services, Inc. 
SS-INHI .XLS 
I 19198 

CANCER RISK= INTAKE (m&+&y) x INHALATION CANCER SLOPE FACTOR (m@kg-day) ’ 

HAZARD QUOTIENT = MTAKE (mgJk.g-day) I INHALATfON REFERENCE DOSE (mm-day) 

INTAKE= CAxIRxETrEPrED 

BW I. AT x 365 dayrlgr 

Whtt.2: 

CA = C I CF I (l/PEF) ;* 

Note: For nonardnogtnlc effmir: AT = ED 



TABLE C-28 

INHALATION OF PARTICULATFS - SURFACE SOIL 

NONCARClNOCENlC EFFECTS 

COMPOUND 

2-Hormone 

Beazo(~)mtbmcme 

Benzo(n)pyrenc 

Bmzo(%)tlsor~benc 

Bauo(k)fluor~lheae 

Ch?yWle 

LlibcMo(m,b)~hceae 

Indmo(l,2,3-cd)pyrene 

Aroclor-1254 

tuumiuum 

AdC 

Irun 
VuUdiUUl 

Total P&ohm Hydmwbona 

INORGANIC OR AIR INTAKE INRNATlON CANCER 

COMPouND ORGANIC CONCENTlLWlON hw%-W CSF IUSK 
I/O (mg!m’) I-1 --1 

BeM0(1)mthrmue 0 109 udb 8.798-l 1 8.68-14 %lE+Otl 2.73-13 
Bmzo(a)pyrme 0 1310 u&3 lxm-09 I .OE-12 3.1E+OO 3.215-12 
Bmzo(lgIuormthale 0 142 u&g l.lSE-10 1. IE-13 XlE+OO 3sE13 
ko(k)Ouormtbene 0 10.5 wk 8.47E-12 8.38-15 XlE+OO 2.6E14 
Chl,pC!llC 0 1.4 w3fk l.l3E-12 l.lE-15 J.lE+OO 3.4ElS 
DibeMo(a,b)anlbNccoe 0 341 wk 2.80E-10 2.78-13 3.1E+OO 8sE13 
ladeno(lff-cd)pyme 0 85.4 wk 6.898-l 1 6.7E-14 3.1E+OO 2.1E13 
Amclor-1254 I 365 mgk 2.94E-07 2.9E-10 ND 

AIYX.UiC I 6.4 m&g 5.16E-09 5.1E-12 1.5E+o1 7.6E11 

BE11 
J 11 Toxicity equivalent factors are applied to carcinogenic PAHE per USEPA R&on IV Chidat~~~ (USEPA. 1999. 

ADoLElscm TRESPASSER 
NASWETMNGFI.D.D 
MILTON, FLORIDA 
SITE 10 

CARCINOGENIC EFFECTS 

INORGANIC OR 
ORGANIC 

I/O 

0 

0 
0 

0 

0 
0 

0 

0 

I 

I 
I 
I 
I 
0 

4.8 wncp 

1690 w3ks 
1310 wflrg 

1420 w/kg 

1050 u&3 
1406 4% 

854 w%3 

854 u&3 

365 wk 

24306 mgflris 
6.4 wk 

175otl mdk 
45.2 mf&g 

ugk 

AIR 
CONCENIXATION 

(me/m*) 

3.878-12 
8.798-10 
1 ME-09 
1.15E-09 
8.47E-10 
1.13E-09 
6.898-10 
6.898-10 
2.948-07 
1.96E-05 
5.16E-09 
1.41E-05 
3.65E-08 
5.37E-07 

WMMARY HAi 

2.78-14 
6.OE-12 
7.28-12 
7.88-12 
5.88-12 
7.78-12 
4.78-12 
4.78-12 
2.OE-09 
1.3E-07 
3.5E-11 
9.78-08 
2.5E-10 
3.7E-09 

RD INDE 

p 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

-L- - 
I OE+OO 



TABLE C-29 . 

DIRECT CONTACT WITH AND MCIDENTAL INGESTION OF SURFACE SOIL 
ADULT RESIDENT 
NAS WBITING FIELD 
MILTON, FLORIDA 
SITE 10 

EXPOSuRE PARAMETERS 

I PARAMLTLR SYMBOL VALUE UNITS SOURCE - 

CS chemical-specific chemical-spectfic 

rR loo w’day IJSEPA, I995 

FI I 00% udess USEPA. I995 

Pi= I mgJcml-evenl IJSEPA, t 995 

ABSl chemical-specific IXlltleSS USEPA 1995 

SA 5,750 cm’ USEPA, I992 

DA.4 chemical-lpecitic mgkd-event USEPA. 1992 

CF t WE-09 k% Organic conversion 

CT I WE-06 kg/w Inorganic convenion 

BW 70 kg USEPA, t 991 

EF 350 days/year [I 1 Assumpt10n 

ED 24 Yem USEPA, I995 

AT 70 Y=fJ USEPA, 1991 

NONCANCXR AT 24 Yem USEPA, 199,s 

[I] umt.v for exposure frequency are evenwyeitr In the talc ion of the dcrmalty absorbed dose 

USEPA, 1991 Human Health Evaluation htanual, Supplemental Guidance “Standard Default Exposure Facton”; 

OSWER Directive 9285 6-03 

USEPA. 1992. Dcrmal Exposure Assesyment Principles and Applications. EPA/600/8-91101 I B; January 1992 

USEPA, t 995 Supplemental Gutdarn to RAGS Regton IV, Human Health Rfrk krsesament Bulletin No 3 

I 

EQUATIONS 

CANCER RISK = INTAKE (mgllq-day) I CANCER SLOPE FACTOR (m&-day).’ 

HAZARD QUOTIENT = 1NTAKE (mg/kg-day) / REFERENCE DOSE (m&-day) 

INTAKE-P,G~,J,,~,, = CS x IR x FI I CF I EF I ED 
BW 1: AT x 365 dayslyr 

INTAKE-r,xamu. = D&a I SA 1: EF x ED 
BW I AT I 365 dayslyr 

Where: 
D&.,ti = CSxAFrABS,xCF 

Note: For noncarclnogenic effects, AT = ED. 

ABBEnvironmental Services, Inc 

SS~rNO 1 .xLs 
119I98 



TABLE C-29 . 

DIRECT CONTACT UITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
ADULT RESIDENT 
NAS WHITING FIELD 
MILTON. FLORIDA 
SITE 10 

CARClNOCENlC EFFECTS 

I 
lNoRGAJac OR SolL UNITS INTAKE ORAL c4Na RISK 

CohIPOlmQ ORCANlC CONCKNlRAllON INGIMlON CSP INGESllON 

Eenxo(a)aIRhrpmn 

I I/O I 111 I I (mUkcd& I owwd I 

I 0 I 109 lug/kg I S.lE-08 1 7.3E+W 1 3.7E-07 
Itlukddl w#4w4 I I RISK 

0.01 1 2.9E-08 1 8.OE+W 1 
- 

2.4EeO7 1 6.lu)7 
0 
0 
0 
0 
0 

I : 

MO ttglkg 6.2E-07 7.3E+W 
102 uglkg 6.7E-08 7.3E+W 
10s uglkg 4.9E-09 7.3E+ W 
1.4 uglkg 6.6E-10 7.3E+W 
~7 @kg 1.6M7 7.3E+W 

ss.4 uglkg 4.OE-08 7.3E+W 
365 w/kg 1.7E-07 7.7E+W 

4SEO6 0.01 3.5E-07 
4.9E-07 0.01 3.8E-08 
3.6w)8 0.01 2.8E-09 
4.8E-09 0.01 3.8E-10 
1.2~06 0.01 9.4E-08 
2.9E-07 0.01 2.3E-08 
1.3E-06 0.01 9.9M8 

2.8E-06 7.313-06 
3.lE-07 7.9E-07 
2.3E-08 5.9M8 
3.oE-09 7.8E.09 
7.5E-07 1.9E-06 
1.8E-07 4.8E.07 
8.5E-07 2.2E-06 

Armlk I I I 6.4 t&/kg 1 3.OE-06 1 l.SE+W 1 4.x-06 
SUMMARY CANCER RISK I 1EM 

[l] Toticity eq&alent facton ep~lied Lo carcingomic PAHs per USEPA Rcgicm IV yidaaee (USEPA. 19%) 
(21 USEPA Region IV guidane qktia absorption factors of 1% for organic and 0.1 Z for inorganics (November 199s). 

NONCARClNDGENlC EFFECTS 

T INlAKE 
mGfsnoN 
(mg/kdti 

6.68-09 
1 SE-06 
1.8E-06 
l.9E-06 
1.4E-06 
1.9E-06 
4.8E-07 
1.2E-06 
5.OE-07 
3.38-02 
8.8E-06 
2.4E-02 
6.28-05 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

2.OE-05 2.x-02 
l.OE+W 3.3E-02 
3 .OE04 2.9EO2 
3.OE-01 8.OE-02 
7.OG03 8.8B03 
3.OE-02 3.OFv-02 

^, 
9.1E-04 

LZARD INDEX I U.; 
wcmber, l9!35). 

ORAL BAxAltD 

lull QUOIIENT 

rmtMu 
ma Ill 

- 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 
0.001 
0.01 7 

MTAKE 

DmMAL 

1 @kc-d& I 

3.8B09 
‘8.6E-07 
1 .OE-O6 
l.IE-06 
8.3E-07 
1.x-06 
2.7E-07 
6.7E-07 
2.9E-07 
1.9E-03 
S.OE-07 
1.4E-03 
3.6~06 
5.2E-04 - 

IiWFtCANlC OR 

ORCAhlC 

I/O 

0 
0 
0 
0 
0 
0 
0 
0 
0 
I 
1 
I 
I 
0 

SOIL 

CONC3XtRAllOh 

4.8 

1090 

1310 

1420 

IQ50 

1400 

347 

854 

365 

24300 

6.4 

17500 
45.2 

v’kg 
w&z 
wk 
w’kg 
wk 
w/kg 
wk 
%/kg 
w’k8 
mdkg 
wdk8 
m& 
mdkg 

&at P- HyaFoeplam I I 666000 lug/kg 
SUMMARY 

loTAL 
IlAYmu 

Qlnnmw 

4.1E-01 
4.3E-02 
3.1E-01 
3.1E-01 
2.6E-02 
5.OE-02 - 

0. 

(mghgday) I INGepIlON 

ND1 
cub-bl I rnmuu 

ND1 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1.8E-05 1.6GO2 
2.oEm 9.6u)3 
2.9E-04 1.7E-03 
6 .OE-03 2.3E-01 
2.1E-04 1.7E-02 
2.7E-02 1.9E-02 

02 
USEF’A Ree;oa IV @dance qeciF.a abacnpticra factors of 1% for organin and 0.1% for inorganic. 

[2] catcutated frum oral RfDa. 

ABB-Fnvirwn~tal Sewica. he. 
MeitlglO.Xh 
l/13/98 



TABLF C-30 . 

[NHALATION OF PARTICULATES - SURFACE SOIL 
ADULT RESIDENT 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 10 

EXPOSUREPARAMETERS EQUATIONS 

PARAMETER SYMBOL VALUE UNITS [ SOURCE 
I chemical- ] 

SOIL CONCENTRATION 
PART. EMISSION FACTOR 
CONCENTRATION AIR 
INHALATION RATE 
BODY WEIGHT 
EXPOSURE TIME 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
CONVERSION FACTOR 
AVERAGING TIME 

CANCER 

I NONCANCER 

C chemical-specific 

PEF 1.24Et09 

CA 
IR 

BW 
ET 
EF 
ED 
CF 

AT 

chemical-specific 

specific 

m’kg default [ I] 
mgfm’ 

m’/hour USEPA, 1995 

kg USEPA, 1991 
hours/day Assumption 
days/year USEPA, 1995 

yew USEPA, 1995 

mdw Organics only 

HAZARD QUOTIENT = INTAKE (m&-day) I MIiALATION REFERENCE DOSE (mgMday) 

0.833 
70 
16 

350 
24 

0.001 

INTAKE= CArlRxETxEFxED 

BW I AT I 365 days& 

Where: 

70 Years USEPA, 1991 CA= CxCFx(l/PEF) 

pVS IUSEPA, 1995 

Nate: 

[I] Florida Soil Clean-Up Goal Variable FDEP. 1995 

USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance “Standard Default Exposure 

Factors”; OSWER Directive 9285 6.03. 

USEPA 1995. Supplemental Guidance to RAGS : Region IV, Human Health Risk Assessment Bulletin No. 3 

CANCER RISK = INTAKE (m@k&-day) I INHALATION CANCER SLOPE FACTOR (m&?-day)’ 

For nancarclnogenk eflectr: AT = ED 

ABB-Environmental Services, Inc. 
SS-INHI .XLS 
liQl98 



TABLE C-30 

INEALATION OF PAFWCULATES - SURFACE SOIL 
ADULT FtESIDEh’T 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 10 

CARCINOGENIC EFFECTS 

I COMPOUNO 

109 uglkg 8.79811 
1310 uglkg 1 ME-09 
142 uglkg 1.15E-10 
10.5 uglkg 8.47Bl2 

I.4 uglkg l.l3E-12 
347 uglkg 2.8OlS10 

85.4 q/kg 6.89&l I 
36s uglkg 2.94GlO 
6.4 mgikg 5.16E-09 

5.x-12 
6.6E-11 
7.2B12 
5.3Er 13 
7.lE-14 
l.SE-11 
4.3&12 
l.SE-11 
3.2E-10 

> I 
SMMARY CANCI 

11 Toxicity equivalent feuotx am applied to carcinogenic PA% per USEPA Rerrion IV Guidance WSEPA, 1995). 

INORGANIC OR 
ORGANlC 

1.7E11 
2.1~10 
2.2Ell 
1.~12 
2.2E-13 
5.4E-11 
1.3Ell 

4.8E-09 

3.lE-b00 
3.lE+OO 
3.1E+OO 
3.1E+OO 
3.1E+OO 
3.lE+OO 
3.lE+OO 

ND 
l.SE+Ol 

NONCABCINOGENIC EFFECTS 

COMPouNn 

2-iicrpnone 

Bmzo(+mth-e 

~to(@PYt== 
Benzo(b)fluorPnthene 

Benzqlc)fluoranthene 

Chtysme 

Mbmx+,hjnnth-• 

Indmo(l,2,3-cd)pyrene 

Arocior-1254 

Aluminum 

Arsenic 

Iron 

Vanadium 

Total P&deum Hydmcsrbcms 

I 

INORGANIC OR 
ORGANIC 

II0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
I 

I 

I 
I 

4.8 lug/kg 
lo!m ugikg 

1310 us/kg 

1420 ugikg 

1050 ugkg 

1400 ug/kg 

347 uglkg 

854 uglkg 

365 ug/kg 
24300 mg/‘kg 

6.4 mg/kg 
17500 mg/kg 

45.2 mg/kg 
0 666ooo uitm3 

AIR 
CONCRWRATION 

(mJm’) 

NR 
CONCRMRATION 

(tllShP) 

3.87B12 
8.79EclO 
1 B6E-09 
1.1X-09 
8.47BlO 
1.13E-09 
2.8OE-10 
6.89BlO 
2.94B10 
1.96E-05 
5.16E-09 
1.4lE-05 
3.65E-08 
5.37E-07 

iuhmARY HA2 

INTAKE 

0wks-W 

CANCER 
RlSK 

INTAKE 

owww~ 

7.lEl3 
1.6L10 
1.9E-10 
2.lE-10 
l.SL10 
2.lE-10 
5.lE11 
1.3E-10 
5.4E-11 
3.6E-06 
9.4lc 10 
2.6806 
6.7~09 
9.8508 

RD INDEI 

INHALATION 

J!!z?!L 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

HAzNtD 
QwnlENr 

- 
OE+OO 

ss-inhlO.xls 
I I1 3198 



TABLE C-31 ’ 

DIRECT CONTACT WITH AND INCIDENTAL INGESIION OF SURFACE SOIL 
CHILD RESIDENT 
NAS WHITING FIELD 
MILTON, FWRIDA 
SITE 10 

EXPOSURE PARAMEXERS EQUATIONS 

.5YBlB0L 

CB 

IR 

R 

AF 

SA 

AR.3 

CF 

CF 

BW 

BW 

EF 

ED 

ED 

Bhc.v4 

W..‘t 

VALUE 

chemid-specific 
200 

KRJl 
I 

~ge-s@fic 
clwainlapccific 

I .3OE* 

I.00E-09 

IS 

l ge-apccific 
350 

6 

age-specific 

766 
chcmicd-qxxific 

CANCI3! RISK = INTAKE (mg/kg-day) x CANCER SLOPE FACTOR (mg/lq+yb’ 

RAZARD QUollFlVF = INTAKE (~~&lg-day) I REFIBENCE DmE (rallkgdNY~ 

GABON = P 
BW x AT x 365 dsydyr 

whew 
SA&q” SUM(SAxFD/BW) 

W.,. = CSx AFxMSxCF 

NOtC For aonfPreBogeni~ dfect~, AT = ED. 

ABB-En\boamcnta1 .%rvia,. Inc. 

U-hYglO.xls 

l/13/98 



TARLE c-31 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF StIRFACE SOIL 
CHILD RESIDENT 
NM WHITING FIELD 
MILTON, FLORIDA 
SITE 10 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL UNITS INTAKE ORAL CANCER RISK DlmMAL INTAKE DBRMAL CANCER RISK TOTAL 
COMPOUND ORGANIC CONCENTRATION INGESTION CSF INGESTION ABS 121 DBRMAL CSP 131 DLRMAL CANCER 

“0 11, (mSM.day) (ma-day) ’ (mgdq-day) (myiy-day)-’ RISK 

Benrc+)rnIhrxenc 0 109 ugkg 1.2E-07 7.fE+00 8.7E-07 0.01 l.lE-08 I.OE+OO 9.2P08 9.6&-07 
Bmzo@)pyrcnc 0 lJl0 Utig 1.4E-06 7.3E+QO 1 .OE-05 0.01 1.4E-07 d.OEiilO l.lE-06 1.2E-05 
Benzo(b)fluonnthenc 0 142 uglkg 1.6E-07 7.1EWO l.lE-06 0.01 l.SE-08 8.OErnO 1.2E-07 1.3E-06 
Bcnzo(k)lluonnthme 0 10.5 ugikg 1.2E-08 7.3EWO 8.48-08 0.01 l.lE-09 &OEM0 8.8E-09 9.38-08 
Chynrnc 0 1.4 ugkg 1 5E-09 7.JEWO l.IE-08 0.01 lSE-10 B.OEtOO 1.2E-09 1.2E-08 
DIbenro(8,h)mthnccnc 0 347 ugkg 3.8E-07 7.3EWO 2.8E-06 0.01 3.6E-08 8.OEtOO 2.9E-07 3.lE-06 
Indcno(lff-cd)pyww 0 15.4 ugkg 9.4E-08 7.3E+00 6.8E-07 0.01 9.OE-09 I.OE+00 7.2E-08 7.58-07 
Aroclor-1254 0 365 U&kg 4.OE-07 7.7EWO 3.1E-06 0.01 3.8E-08 8.6EiilO 3.3E-07 3.4E-06 
k Ant& I 1.5EtOO l.lE-05 0.001 6.7E-08 l.SE+o l.OE07 1.1E-05 

- 
SUMMARY CANCER RISK 3E-05 ZE-06 3E-05 

[l] Toxinty equivalenl fadon applied lo carclngoenic PAh pa USEPA Regton IV @~~drince (USEPA. 1995) 
[2] USEPA Rq~on IV guidwa specifies absorphon f&on of I% for or@a wd 0 lo6 for moqantn Movemha 1995) 
131 CalcuIald I-mm oral CSFs. 

NONCARCINOGENIC EFFECTS 

COMPOUND 

t-Hexanonr 

Bcnzo(r)anthncene 

Benzo(a)pyrene 

Bcnro@)fluonnthene 

Benso(k)fluonnthene 

INORGANIC OR SOIL “NlTS INTAKE 
ORGANIC CONCENTRATION INGESTION 

i/O (m@,-day) 

0 4.8 ugkg 6.1 E-08 
0 1090 ugkg 1.4E-05 
0 1310 ugntg 1.7E-05 
0 1420 U@‘kg 1.8E-05 
0 1050 u&g 1.3E-05 

Chryscnc 0 1400 @kg 1.8E-05 
Dlbcnro(a,h)~nthncene 0 347 ugkg 4.4E-06 
Indeno(l,2,3-cd)py?we 0 a54 ugkg l.lE-05 
Ardor-1254 0 365 UgIkg 4.7E-06 
Aluminum I 24300 mgkg 3.1E-01 
AlWlIlC I 6.4 ntgkg 8.2E-05 
Iron I 17500 mgkg 2.2E-01 
Vanadium I 45.2 IUgkg 5.8E-04 
Toial Petroleum Hydracarbon 0 666000 Ug/kg 8.5E-03 

SUMMARY HAZARD INDE1 

[ 1) USEPA Rat&n IV +~KZ ~pedfies absorption fadon of 1% for organ& and 0 1% for inorganic8 (November 1995) 
[2] CdcuIlatd fmm oral m 

ORAL HAZARD DERMAL 
RID QUOTIENT ABS (11 

1 (m&-day) 

ND 1 ND 

ND 

ND 

ND 

ND 

ND 

ND 

2.OE-05 

l.OEtOO 

3.OE-04 

XOE-01 

7.OE-03 

INGESTION 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

2.3E-01 0.01 
3.1E-01 0.001 
2.7E-01 0.001 
7.5E-01 0.001 
8.3E-02 0.001 

XOE-O2 2.8E-01 1 0.01 
I 21 

INTAKE DERMAL 
DERMAL RfD 121 

(mm-day) (mm-day) 

5.9E-09 ND 

1.3E-06 ND 

1.6E-06 ND 

1.7E-06 ND 

1.3E-06 ND 

1.7E-06 ND 

4.2E-07 ND 

1 .OE-o6 ND 

4.5&-07 l.SE-05 

3.OE-03 Z.OE-01 

7.8E-07 2.9E-04 

2.1E-03 6.OE-OS 

5.5E-06 2.1E-04 

8.2EiO4 2.7E-02 

HA7ARD TOTAL 
QUOTIENT HAURD 

DERMAL QUOTIENT 

2.5E-02 2.6E-01 
1.5E-02 3.3E-01 
2.7E-03 2.8E-01 
3.6E-01 1.1 Et-00 
2.6E-02 l.lE-01 
3.OE-02 3.lE-01 

0.5 3 

ABEEnironmental Sevicq lnc 
SS~INGl.xLS 
l/W0 

‘I 
_I 



TABLE C-32 

INHALATION OF PARTICIJLATES -SURFACE SOIL 

CHILD RESIDENT 

NAS WHITING FIELD 

MILTON, FLORIDA 

SITE 10 

EXPOSURE PARAMETERS EQUATIONS 

I PARAMETER SYMBOL VALUE UNITS 1 SOURCE 
I I chemvzsl- 

SOIL CONCENTRATION PLF 
chemical-specific specific 

PART. EMISSION FACTOR 1.24E 4 09 m’ikg default [ 11 

CONCENTRATION IN AIR CA chemical-cpecitic mg/m’ 

INHALATION RATE IR 0 625 m’bour OXPA, 1995 

BODY WEIGHT BW 15 kg IJSEPG 1991 

EXPOSURE TIME ET 24 how/day Assumption 

EXPOSURE FREQUENCY EF 350 days’year IJSEP/L I991 

EXPOSURE DURATION ED 6 )JlXn (JSEPA, 1991 

CONVERSION FACTOR CF 0.001 w’ug Organics only 

AVERAGING TIME 
CANCER 70 yGW3 rISEPA, 1991 

6 years IUSEPA, 1991 
- 

AT 
1 NONCANCER 1 tt’r ( 

[l] Florida Soil Clean-Up Goal Variable. FDEP, 1995. 
USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure 

Factors”; OSWER Directive 9285.6-03. 
USEP4 1995 Supplemental Guidance to RAGS- Rcgson 4 Bulletms, Bulletin No 3, November I995 

CANCER RISK = INTAKE (m&-day) x INHALATION CANCER SLOPE FACTOR (m@&# 

HAURD QUOTIENT = INTAKE (mgkg-day) / INHALATION REFERENCE DOSE @@g-day) 

INTAKE= CArlRrETrEFrED 

BW I AT I 365 days/w 

W&C: 

CA= CICFX(IIPEFJ 

“_ 
No&: 

For noncarclnogcnk effects: AT = ED 

ABB-Environmental Services, Inc. 
SSJNHl .XLS 
1 i9l99 



TABLE C-32 

INHALATION OF PARTICIJLATES - SURFACE SOIL 
CHILD RESIDENT 
NAS WBITING FIELD 
MILTON, FLORIDA 
SITE IO 

CARCINOGENIC EFFECTS 

COMPOUND 
MORCANIC OR 

ORGANIC 
UO 

SOIL 
CONCENTRATION UNITS 

AIR 
CONCENTRATION 

(mgh@ 

Benzo(a)anthncenc 

Benzo(a)pyrene 

Bcnto@)tIuonnthcnc 

Bcnro(k)tluoranthsne 

Chrystnc 

Dibcnzo(a,h)anthraccne 

Indtno(l,2,3-cd)pyrens 

Aroclor-1254 

AlYtdC 

0 109 8.79E-11 
0 1310 1.06E-09 
0 142 1.15E-IO 
0 10.5 8.47E-12 
0 1.4 l.l3E-12 
0 347 2.8OE-10 
0 85.4 6.89E-11 
1 365 2.94E-07 
1 6.4 5.16E-09 

I 
SUMMARY CAIW 

11 Toxicity equivalent factors are applied to camnogenic PAHs per USEPA Region IV Guidance (USEPA, 1995). 

NONCARCINOGENIC EFFECTS 

COMPOUND 

2-Hcranone 

Btnzo(r)anthmcmc 

Benzo(a)pycnc 

Bcnzo@)tluoranthcne 

BcnzoQfluonnthcnc 

Chryrtnc 

Dlbenzo(n,h)anthractnc 

Indcno(l,2,3-cd)pyrtnc 

Aroclor-1254 

Aluminum 

AtWnir 

Iron 

Vanadium 

Total Petroleum Hydrocarbons 

INORGANIC OR 
ORGANIC 

IlO 

0 

0 

0 
0 

0 

0 

0 

0 
1 
I 
1 
1 
I 
0 

INTAKE 

Owkz-W 

7.28-12 3.1Et00 

8.7E-11 3.1EtOO 

9.4E-12 3.lEtoo 

7.OE-13 3.1EtO6 

9.3E-14 3.1EWO 

2.3E-11 3.1EiOO 

5.7E-12 3.1EtOO 

2.4E-08 ND 

4.2E-10 l.SE+ol 

CER RISE 

AIR INTAKE 
CONCENTRATION owww 

(lUghI?) 

3.87E-12 
8.79E-10 
l.O6E-09 
l.lSE-09 
8.47E-10 
l.l3E-09 
6.89E-10 
6.89E-10 
2.94B07 
1.96E-05 
5.16E-09 
1.4 IE-05 
3.65E-08 
5.378-07 

3.7B12 
8.4E-10 
1 .OE-09 
l.lE-09 
8.lE-10 
l.lE-09 
6.6E-10 
6.6E-10 
2.8E-07 
1.9E-05 
4.9E-09 
I .4E-OS 
3SE-08 
5.28-07 

SUMMARY HA2 RD INDE: 

tNBALATION 
CSF 

OWlC3bY~l 

CANCER 
RISK 

4.8 w’kg 

1090 “g/k!3 

1310 w’kg 

1420 “g/k8 

1050 w’kg 

1400 w’kg 

854 “g/k!3 

854 Wkg 

365 mg/kg 

24300 m&t 

6.4 wk3 

17500 m&g 

45.2 m&3 

666000 “A3 

ABB-Environmental Serv 
SS-INHl .XLS 
1 I9198 

2.2E-11 
2.7E-10 
2.9E-11 
2.23-12 
2.93-13 
7.1E-11 
1.8E-11 

6.4E-09 

- 
7E-09 

OE+OO 



TABLE C-33 . 

DIRECT CONTACT WITH AND INCtDENTAL INGESTION OF SIJRFACE SOIL 
SITE MAINTENANCE WORKER 
NAS WHlTlNG FIELD 
MILTON, FLORIDA 
SITE 10 

EXPOSuRJf PARAMETERS 

I PARAMETER 

CONCUITR*rlON roa 

MGXSTION RAn 50 

raACTION MOLSIED I 009 

ADwm .*cma 

ABw3RPTION mmo* chemical-specific 

SuRTAn ARXA xmosm 5.750 

DOSL Aa.5OaBXD rtm Evwl chemical-specilic 

CO~RllObrAETOR I OOE-09 

COHMRSlON .ACTOR I OOE-06 

BODYWCIDKI 70 

cxrostmx mpw3cu 30 

cxro*m DURATION 25 

AvlmAGlNC TLMX 

CANCCR 70 

NONCANCU 25 

[I ] Units for expaure tiequcncy Q lation of the demnlly B 

USEPA, 1991 Human Health Evaluation Manual. Supplemental &dance ‘Standard Default Expowrc Facton”. 

OSWER Directive 9285 6-03 

USEPA. 1992 Dcrmal Exposure Assessment Principles and Applsatioru. EPA/6M)I8-91101 1 B. I192 

IJSEPA. 1995 Supplemental Guidance to RAOS Re.gon IV. Human Health Ruk Assessment Bulletin No 3 

SYMBOL 

cs 
R 
FI 

AF 
ABS 
SA 

w”cd 
CF 
CF 

BW 

EF 

ED 

VALUE 

chemical-rpecitic 

UNITS SOURCE 

hemical-speafic 

mg/day USEPA, 1995 

unitless Assumption 

m&+-event USEPA, I995 

unities Assumption 

cm’ USEPA, 1992 

m&m’-event USEPA, 1992 

Wug Organic conversion 

kg/m8 Inorganic convenion 

kg USEPA, 1991 

dv'Ye~u1 A?ampt1on 

Yem USEPA 1995 

AT USEPA, 1991 

USEPA, 1995 

EQUATIONS 

CANCER RISK = INTAKE (m&-day) I CANCER SLOPE FACTOR (mgkg-day)-’ 

HAZARD QUOTIENT = INTAKE (m&-dry) I REFERENCE DOSE (m&-day) 

INTAKEwonncw, = CS I IR x FI I CF I EF I ED 
BW x AT I 365 days&r 

INTAKE-.- = D&,. t I SA I EF x ED 

BW x AT I 365 days&r 

Where: 
DA+.,,,= CS I AF I ABS I CF 

Note: For noncarcinogenic effects, AT = ED 

AL3BEnvironmmtnl services. lnc 

ss-LNOI XLS 

I f9f98 



TAB&E C-33 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOD. 

SITE hlAINTENANCE WORKER 

NAS WHlTlNG FIELD 

MILTON, FLORIDA 

SITE 10 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL UNITS INTAKE ORAL CANCER RISK DERMAL INTAKE DERMAL 
COMPOUND ORGANIC CONCENTRATION INGESTION CSF INGESTION ABS 121 DERMAL CSF 131 

II0 111 (mg/k&dry) (m&day) ’ (mmday) @#kg-day). 

Benzo(s)snthmccne 0 109 ugkg 2.3E-09 7.3EHIO 1.7E-08 0.01 2.6E-09 8.OEtOO 

Bcnro(a)py~eae 0 1310 ugkg 2.7E-08 ?.3E+oO 2.OE-07 0.01 3.2E-08 8.OEiOO 

Benza(b)fluonathene 0 142 ugkg 3.OE-09 ?.3E+00 2.2E-08 0.01 3.4E-09 8.OEHlO 

Bento(k)tluonnthene 0 10.5 ugkg 2.2E-10 ?.3E+OO 1.6E-09 0.01 2SE-10 8.OEtOO 

Chynene 0 1.4 ug/kg 2.9E-11 ?.3E+00 2.lE-10 0.01 3.4E-11 8.OEtOO 

Dibcnro(a,h)anthmcrne 0 347 ugkg 7.3E-09 ?.3E+QO 5.3E-08 0.01 8.4E-09 8.OE+00 

lndcno(l,2,3-cd)pyrene 0 85.4 Ugfkg l.SE-09 ?.3E+ilO 1.3E-08 0.01 2.lE-09 8.OEtOO 

Aroclor-1254 0 365 llgikg 7.7E-09 ?.?E+oO 5.9E-08 0.01 S.SE-09 8.fiEUIO 

6.4 mg/kg Anenalc I 1.3E-07 ME+00 2.OE-07 0.001 1 SE-08 lSE+oO 

SUMMARY CANCER RISK 6E-07 
[I ] Toxicity equwalent facton applied to carcingoenic PA& per USEPA Region IV guidance (USEPA, 1995) 

[2] IJSEPA Re8ion IV guidance speaties absorption facton of I % for organics and 0 I % for morganics (November 1995) 

CANCER RISK TOTAL 

DERMAL CANCER 

4 
2.5E-07 4.58-07 
2.7E-08 4.9E-08 
2.OE-09 3.6E-09 
2.7E-10 4.8E-10 
6.7E-08 1.2E-07 
1.6E-08 3 .OE-08 
7.6E-08 1.3 E-07 

RISK 

3.8E-08 

2.3E-08 1 2.2E-07 
5367 1 lE-06 

3) Calculated born c&l CSFs 1 

NONCARCMOGENlC EFFECTS 

COMPOUND 

2.Hemnone 

Benzo@)anthncene 

Benao@)pyreac 

Benro(b)tluornnthene 

Benra(lz)fluonnthenc 

Chysrnc 

Dihcnro(a,h)nnth~ccns 

Indtno(l,2,3-cd)pyrcae 

Aroclor-1254 

Alunlinum 

AlYClliC 

Iron 

Vanadium 

Total Petroleum Hydrocarbon 

INORGANIC OR 

ORGANIC 

VO 

0 

0 

0 

0 

0 

0 

0 

0 

0 

r 

I 

I 

I 

0 

4.8 

1090 

1310 

1420 

1050 

1400 

347 

854 

365 

24300 

6.4 

17500 

45.2 

666000 lug/kg 

(m-day) 

2.8E-10 
6.4E-08 
7.7E-08 
8.3E-08 
6.28-08 
8.2E-08 
2.OE-08 
S.OE-08 
2.1E-08 
1.4E-03 
3.8E-07 
1 .OE-03 
2.78-06 
3.9E-05 

SUMMARY HAZARD INDEX 
(I] USEPA Region IV guidance specifics sbsotption facton of 1 W for organin and 0 1% for inorganics (November 1995) 

[Z] Cehlatcd born oral Rtlh. 

INTAKE 

INGESTION 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

2.OE-05 l.lE-03 
LOEWO 1.4E-03 
3.OE-04 1.3E-03 
3.OE-01 3.4E-03 
?.OE-03 3.8E-04 
3.OE-02 1.3E-03 

0.01 

DERMAL INTAKE 

ABS 111 DERMAL 

- 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 
0.001 
0.01 

l!!!&+L 

3.2E-10 
7.4E-08 
S.SE-08 
9.6E-08 
7.lE-08 
9.5E-08 
2.38-08 
5.8E-08 
2.58-08 
1.6E-04 
4.3E-08 
I .2E-04 
3.lE-07 
4.5E-05 - 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

l.SE-05 1.4E-03 
2.OE-01 8.2E-04 
2.9E-04 1 SE-04 
6.OE-03 2.OE-02 
2.lE-04 1 SE-03 

J 2.?E-02 1 1.7E-03 
I 0.03 

TOTAL 

ILGARD 

QUOTIENT 

2.4E-03 
2.28-03 
1.4E-03 
2.3E-02 
l.SE-03 
3.OE-03 

0.0’ 

A!3BEnvinonmental Services. hc 

SS~INOI .xs 

I/9/98 
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TABLE C-34 ’ 

INHALATION OF PARTICULATES SIJRFACE SOIL 
SITE MAINTENANCE WORKER 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 10 

EXPOSURE PARAMETERS EQlJATIONS 

PARAMETER 

SOK C*NCENTTuTION 

PART. EMISSION FACTOR 

CONCENTRATION AIR 

HWALATION RATE 

BODY WEIGHT 

EXI’OSURE TIME 

EXPOSuRE FTVLQUENCY 

EXPOSURE DURATION 

CONVERSION FACTOR 

AVERAGING TME 

CANCER 

NONCANCER 

SYMBOL 

C 
PEF 
CA 

IR 

BW 

ET 

EF 

ED 

CF 

AT 

L 
abl 

VALUE UNITS 1 SOURCE 
chemical- 

chemical-specftc specific 
I .24E+09 m’kkg default [I ] 

chemical-specific mg/m’ 
25 m’lhow (JSEPA, 1995 
70 kg USEPA, 1991 

8 hot&day Assumption 
30 days/year Assumption 
2s YCEXS USEPA I995 

0001 m&3 Organics only 

70 Yem USEPA, 1991 
YtXIS USEPA, 1995 - 

[I] Florida Soil Clean-Up Goal Vari 

AT 

e FDEP, 1995. 

I USEPA, 1991 Human Health Evaluation Manual, Supplemental Guidance 

“Stmdard Default Exposure Factors’; OSWER Direchvc 9285 6.03 

IUSEPA, 1995. Supplmmtal Guidance to RAGS Regon 4 Bulletins. Bulletin No 3, Novemba 1995 

CANCER RISK= INTAKE (mg@-day) I INHALATION CANCER SLOPE FACTOR (m@k@lay) ’ 

HAZARD QUOTIENT = INTAKE (mg@-day) I INHALATION REFERENCE DOSE (m&day) 

INTAKE= CAxlRxETxEFxED 

BW x AT x 365 day+ 

WlWr.2: 

CA= CrCFx(l/T’EF) 

Note: For nonarclnoSenk effects, AT = ED 

ABB-Environmental Services, Inc. 
SS-INHl .XLS 
l/9/98 



TABLE C-34 

INHALATION OF PARTICULATES - SURFACE SOIL 
SITE MAINTENANCE WORKER 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 10 

CARCINOGENIC EFFECTS 

COMPOUND I 
Benzo(a)anthncene 

Btnzo(a)pyrene 

Benzo(b)fluoranthmr 

BenzoQIIuoranthtnc 

Chryscne 

Dibtnzo(a,h)anthraccnr 

Indcno(lfJ-cd)pyrcnc 

Aroclor-1254 

IAIWliC t 

INORGANIC OR AIR INTAKE 
ORGANIC CONCENTRATION OwkwW 

UO (mdm)) 

0 109 uis’kg 8.79E-11 7.4E-13 
0 1310 u&g ‘.06E-09 8.9E-12 
0 142 w’kg l.lSE-JO 9.6E-13 
0 10.5 w’kg 8.47E-12 7.lE-14 
0 1.4 @kg ‘.13E-12 9SE-I5 
0 347 w’kg 2.80E-10 2.3E-12 
0 85.4 us@ 6.89E-11 5.8B13 
1 365 Wkg 2.94E-07 2.58-09 
I 1 6.4 mdkg 5.16E-09 

I 4.3E-‘1 - 
SUMMARYCANC: 

11 Toxicity equivalent factors are applied to carcinogenic PAHs per USEPA Region IV Guidance (USEPA, 1995). 

NONCARCINOGENIC EFFECTS 

COMPOUND 

2-Heranone 

Bcnzo(a)anthraccnc 

Bcnzo(a)pyrenc 

Bmto@)fluoranthenc 

BcnzoQIIuoranthcnc 

Chryscnc 

Dibcnzo(a,h)anthraccnc 

Indeno(l&?-cd)pyrmc 

Arorlor-1254 

Aluminum 

Arsenic 

Iron 

Vanadium 

Total Petrolturn Hydrocarbo 

INORGANIC OR 
ORGANIC 

II0 

0 
0 

0 
0 

0 

0 
0 

0 

I 
I 
1 
I 
I 
0 

4.8 4’s 

1090 u&s 

1310 &kg 

1420 @J% 

1050 wk 

1400 ug/kg 

854 Ug/k8 

854 dJ% 

365 @kg 

24300 mf3b 

6.4 m&3 

17500 dh3 

45.2 mrJks 

666000 w&3 

t= 
I S 

AIR 
CONCENTRATION 

(m&P) 

3.87E-12 
8.79B10 
‘.06E-09 
l.lSE-09 
8.478-10 
‘.13E-09 
6.89E-10 
6.89E-JO 
2.94E-07 
‘.96E-05 
5.16E-09 
1.4lE-05 
3.65E-08 
5.37E-07 

UMMARYHAZ 

9.lE-14 
2.lEll 
2.5E-11 
2.7E-11 
2.OE-11 
2.7E-11 
1.6E-11 
‘.6E-11 
6.98-09 
4.6E-07 
1.2E-JO 
3.3E-07 
8.6E-JO 
‘.3E-08 

INHALATION 
CSF 

1 g/kg-&y)“-1 m 

3.1EwO 

J.lE+OO 

3.1E+OO 

3.lEMO 

S.lE+t)O 

3.lE+OO 

3.lEtQO 

ND 

l.SEiQl 

INHALATION 
Rm 

(lnglkg-day) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

CANCER 
RISK 

1 
I 

2.3E-12 
2.7E-11 
3.OE-12 
2.2E-13 
2.9E-14 
7.3E-12 
‘.8E-12 

6SE-10 

7E-10 

QUOTIENT 

- 
OE+OO 

ABB-Environmental Servicb 
SS-lNH1 .XLS 
119198 ,, 

i i 



TABLE C-35 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
OCCUPATIONAL WORKER 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 10 

EXPOSURE PARAMETERS l9.J”AIE”L*J 

I PARAMETER SYMBOL 

CS 

IR 

Fl 

hF 

hBs 

Sh 
%""A 

CF 
CF 
BW 
EF 
ED 

AT 

VALUE 

chemical-specific 
SO 

1004 
I 

chemical-specitic 
2,300 

chemical-specific 
I OOE-09 
I (ME-06 

70 
250 

25 

70 

2s 

lation of the dermally P 

UNITS SOURCE 

lemical-specific 

melday USEPA, 1995 
unitless Asumption 

mglcm’.event USEPA 1992 
unitless Assumption 

cm’ USEPA. I992 
m&m’-event USEPA, 1995 

Organic conversion 
Inorganic convenion 

USEPA, 1991 
] USEPA, 1995 

USEPA, 1995 

IUSEPA, I 991 
IUSEPA, 1995 

USEPA, 1991, Human Health Evaluation Manual, Supplemental Guidance- “Standard Default Exposure Factors”, 

OSWER Directive 9285.6-03. 
USEPA, 1992 Dermal Exposure Assessment: Principles and Applications, EPA/6M)/8-91101 I B; l/92. 
USEPA, 1995 Supplemental Guidance to RAOS : Region IV. Human Health Risk Assessment Bulletin No 3 

CANCER RISK = LNTAKE (ma/kg-day) I CANCER SLOPE FACTOR (mglkg-dry)“ 

HAZARD QlJOTIENT = INTAKE (m&-day) / REFERENCE DOSE (mgkg-day) 

INTAKE-,,.,G~,,,,N = CS I IR I FI I CF I EF I ED 

BW x AT I 365 days&r 

INTAKE-oE~ = D& , I SA x EF I ED 
BW I AT I 365 days&r 

Where: 
D&w.,= CS I AF I ABS I CF 

Note: For noncarcinogenic efiects, AT = ED 

ABB-Environmental Servicn, Inc. 
ss-JNOI XLS 
l/9/98 



TABLE C-35 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 

OCCUPATIONAL WORKER 

NAS WJDTING FIELD 

MILTON, FLORIDA 

SITE 10 

CARCINOGENIC EFFECTS 

COMPOUND 

INORGANIC OR SOIL UNITS INTAKE 

ORGANIC CONCENTRATION INGESTION 

ORAL 

CSF 
(m&g-day). 

7.3EUiO 

CANCER RISK DERMAL INTAKE DERMAL CANCERRISK TOTAL 
INGESTION ABS 12) DERMAL CSF 131 DERMAL CANCER 

Bcnzo(b)tluonntheae 

Benro(k)fltionnthcne 

Dibenro(n,h)aatbrpcenc 

Indeno(lJf-cd)pyrene 

(m-day) 1 @g&g&y)-’ 1 1 RlSK 

0.01 1 8.8E-09 I S.OE+OO I 7.OE-08 I 2.1E-07 
(mplkg-day) 

I .9E-08 1.4E-07 
2.38-07 
2.5E-08 
l.8E-09 
2.4E-IO 
6.lE-08 
1 .SE-08 
6.48-08 

0.01 l.lE-07 ROEUJO 8.48-07 
0.01 l.lE-08 S.OE+OO 9.lE-08 
0.01 8.4E-10 8.OEto0 6.8E-09 
0.01 l.lE-10 B.OE+OO 9.OE-10 
0.01 2.8E-08 ROE+00 2.2E-07 
0.01 6.9E-09 ROEtiM 5.5E-08 
0.01 2.9E-08 8.6E+otl 2.5&07 

2SE-06 
2.7E-07 

i 2.OE-08 
2.7B09 

1 6.7E-07 
1.6E-07 

1 7.4B07 

7.3E+OO 1.7E-06 
7.3EtoO 1.8E-07 
7.3E+Oo 1.3E-08 
7.3E400 I .8E-09 
7.3E+OO 4.4E-07 
7.3E+OO l.lE-07 
7.7Etoo 4.9E-07 
1sEtoo 1 e7E-06 

2E-06 
Al.WdC I I I 6.4 lwk I l.lE-06 

SUMMARY CANCER RISK 
[l] Toxicity equivslent facton applied to carcingoenic PAHa per USEPA Region IV guidance (USEPA, 1995) 

76 for organics and 0 I % for inorganics RJovember 1995) 

0.001 1 5.lE-08 1 ME+00 7.7E-OS 1 1.8E-06 

I lE-06 1 3E-06 

NONCARCINOGENIC EFFECTS 

Total Pctroleula Hydrocarbon 0 I 666000 lugkg 3.3E-04 3.OE-02 l.lE-02 
WINMARY HAZARD INDE)I I 0.08 

I 
[I] USEPA Region N guidance specifies absorption facton of 1% for organics and 0 I ?‘a for inorganin (November 1995) 
[2] Calculated f&m oral RIDa 

I INORGANIC OR SOIL UNITS 

COMWUND ORGANIC CONCENTRATION 
DERMAL 

ABS [t ] 

- 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 
0.001 
0.01 - 

INTAKE 

DERMAL 

Immday) 

l.lE-09 
2.5L07 
2.9E-07 
3.28-07 
2.4E-07 
3.2E-07 
7.8E-08 
1.9E-07 
8.28-08 
S.SE-04 
1.4E-07 
3.9E-04 
1 .OE-06 
1.5E-04 - 

HAZARD TOTAL 

QUOTIENT HAZARD 
DERMAL QUOTIENT 

4.6B03 I .3E-02 
2.7E-03 l.SE-02 
S.OE-04 l.lE-02 
6.6E-02 9.4E-02 
4.8E-03 8.OE-03 
5.6E-03 1.6E-02 

0.01 0.17 

INTAKE 

INGESTION 

(m&day) 

2.3E-09 
5.3E-07 
6.4E-07 
6.9E-07 
5.1E-07 
6.8E-07 
1.7E-07 
4.28-07 
I .8E-07 
1.2E-02 
3.1E-06 
8.6E-03 
2.28-05 

ORAL HAZARD 
QUOTIENT 

INGESTION 

DERMAL 

RfDl21 
(m&day) 

ND 

ND 

ND 

ND 

ND 

NC 

NE 

NC 

LEE-05 

Z.OE-01 

2.9k04 

6.OE-03 

l.lE-04 

2.7E-02 

RID 
(mgIkf+day) 

NII 

ND 

ND 

NT! 

ND 

NE 

ND 

ND 

2.OE-05 

l.OEtOO 

3.0%04 

3.OE-01 

7.OE-03 

I UO I I 

I 0 I 4.8 lug/kg 

Benzo(a)nathrrcene 0 1090 ug/kg 

Benzo(a)pyrenc 0 1310 uglkg 

Bcnta@)fluorantbene 0 1420 Ug/kg 

Bcnza(k)fluonntbeac 0 1050 u&g 

Chrysene 0 1400 uglkg 

Dibcnro(s,b)mtbrPccac 0 347 uglkg 

Indeno(l,2,3-cd)pynne 0 854 ugkg 

Aroclor-1254 0 365 Us/kg 

Alumlaum I 24300 mglkg 

AlWliC I 6.4 D@kg 

Iron I 17500 mg/kg 

Vanadium 1 45.2 m&g 

8.9E-03 
1.2E-02 
1 .OE-O2 
2.9E-02 
3.2E-03 

AE3BEnvironmental Services, lx 
ss-IN.3 .xLs 
1 l9l98 

‘i 
.i 



TABLE C-36 . 

INHALATION OF PARTICULATES - SIJRFACE SOIL 

OCCUPATIONAL WORKER 
NAS WMTING FIELD 
MILTON, FLORWA 
SITE 10 

EXPOSUREPARAMETERS EQUATIONS 

PARAMETER SYMBOL VALUE UNITS 1 SOURCE 
I chemical- 

C 

I 

chemical-specific 
PEF I 24E+09 

IR 
BW 
ET 
EF 
ED 
CF 

CA 

i 

chemical-specilic 

AT 

0 833 

70 

8 

250 

25 

0001 

NONCANCtR I AT 

[I] Florida Soil Clean-Up Goal Variable FDEP, 1995. 
- 

70 

25 

VSEPA, 1991 Human HealLh Evaluahon Manual, Supplmental Gtidamt 

‘Slandard lxfault Exposure Factors”, OSWER Directive 9285 6-03 

USEPA, 1995. Supplemmtal Guidance to RAGS: Rq$on 4 Bulleliq Bulletin No. 3, November 1995 

CANCER RISK= INTAKE (mg&+day) x INHALATION CANCER SLOPE FACTOR (m&&y) ’ 

HAZARD QUOTIENT = lNTAKE (mglkg-day) I INHALATION REFERENCE DOSE (mg@day) 

INTAKE= CAxlRxETxEFrED 

BW x AT I 365 dayslyr 

Wlltre: 

CA= CrCPx(I/PEF) 

Note: For noncuclno~enk effects. AT = ED. 

ABB-Environmental Services, Inc. 
SSJNHI .XLS 
1 I9198 



TABLE C-36 

INHALATION OF PARTICUIATES - SI’RFACE SOIL 
OCCUPATIONAL WORKER 
NAS WHITlNG FIELD 
MILTON, FLORIDA 
SITE 10 

CARCINOGENIC EFFECTS 

COMPOUND 

Benzo(a)anthmccne 

Bcnzo(a)pyrcne 

Benzo(b)fluomnthcne 

Bcnzo(k)lluomnthene 

Chryscne 

Dibenzo(a,h)anthmcene 

lndeno(l,Z,3-cd)pyrene 

I Aroclor-1254 

Al-SdC 

T- INTAKE 

OWk-day) 

2.OE-12 
2.5E-11 
2.7%12 
2.OE-13 
2.6E-14 
6.5E-12 
1.6E-12 
6.9E-09 

1NHALATlON 
CSF 

(m&-day)“-1 

3.lE+OO 

3.1EtOO 

3.IE+OO 

3.1E+OO 

3.1E+OO 

3.1E+OO 

3.1E+OO 

ND 

lSE+Ol 

CANCER 
RISK 

AIR 
CONCENTRATION 

@WW 

8.79E-11 
I .06E-09 
l.l5E-10 
8.47E-12 
l.l3E-12 
2.80E-10 
6.89E-11 
2.94E-07 

SOIL 
CONCENTRATION UNITS 

INORGANIC OR 
ORGANIC 

11 Toxicity equivalent facton arc applied to carcinogenic Pm per USEPA Region IV Guidance (USEP 

111 

109 Udk 

1310 Qk 

142 “g/k?4 

10.5 “g/k!3 

1.4 Q& 

347 wh 

85.4 U&s 

365 miidk 
6.4 mgkg 

s 

0 
0 
0 
0 
0 
0 
0 
I 
I 

6.33-12 
7.6E-11 
8.3E-12 
6.1E-13 
8.2E-14 
2.OE-11 
S.OE-12 

1.8E-09 
2E-09 

NONCARCINOGENIC EFFECTS 

I-- COMPOUND 
SOIL 

CONCENTRATION 
BAZARD 

QUOTIENT 
1NHALATtON AIR INTAKE 

CONCENTRAllON @WWv) 
(mglm)) 

3.87E-12 
8.79E-10 
l.O6E-09 
l.l5E-09 
8.47E-10 
1.13E-09 
6.89E-10 
6.89E-IO 
2.94E-07 
1.96E-05 
5.16E-09 
1.41E-05 
3.65E-08 

2.5E-13 
5.x-1 1 
6.9E-1 I 
7SE-11 
5SE-11 
7.4E-11 
4.5E-11 
4SE-1 I 
1.9E-08 
1.3E-06 
3.4E-10 
9.2E-07 
2.4E-09 
3SE-08 

RDINDEI 

UNIT3 INORGANIC OR 
ORGANIC 

l/O 

0 
0 
0 
0 
0 
0 
0 
0 
I 
I 
1 
I 
I 

RID 
(lngnlg-day) 

4.8 

1090 

1310 

1420 

1050 

1400 

854 

854 

365 

24300 

6.4 

17500 

45.2 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

2.Heranone 

Benzo(a)anthmcene 

Benro(a)pyrene 

Benzo(b)fluomnthene 

ABB-Environmenta Serwces, Inc. 
SS-INHl.XLS 
1/9/98 

Benzo(k)tluomnthene 

Chryscne 

Dibenzo(a,h)mthmcene 

Indeno(l,Z.J-cd)pyrPnc 

Aroclor-1254 

Aluminum 

Arsenic 

Iron 

Vanadium 
. 

-rd., Prtmlrltm ~kimrsrhnn~ ND 

OE+OO 



TABLEC-37 ’ 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
EXCAVATION WORKER 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 10 

EXPOSURE PARAMETERS 

I PARAMETER SYMBOL 

cs 
IR 
R 
M 

ADS 
SA 

DL.d 

CF 

CF 

BW 

EF 

ED 

VALUE 

chemical-specific 

480 

100: 

I 

chemical-specdic 

5.750 

chemical-specdic 

I OOE 09 

1 ME-06 

70 

30 

I 

UNITS SOURCE 

xmlcal-specific 

mg/day USEPA, 1995 

UIul,tle~s Asrumpt1on 

m&ml-evetlf 1lSEPA. 1995 

rm&ss USEPA. I995 

cm’ USEPA. I992 

lllgkfll’-W~“t IJSEPA, I772 

k& orgmc COrlYelJlcm 

k+‘w lnorgamc c”ll”cnlon 

kg USEPA, I991 

dayr’year [I ] A.wmpt,on 

Yem IJSEPA I991 

USEP& 1991 
USEPA, I991 

AT 70 yean 

AT I year3 

eslyeal In the talc ion of the demwdly ab xd dose 

USEPA, 1991 Human Health Evaluation Manual, Supplemental Guidance ‘Standard Default Exposure Facton”. 

OSWER Directive 9285 6-03 

USEPA 1992 Dermal Exposure Assessment. Principles and Apphcatmns. EPAMO@-91101 I B, l/92 

USEPA 1995 Supplemental Guidance to RAGS Region IV. lluman Health Risk Assessment Bulletin No 3 

ABBEnvironmental Services, lnc 

SS~INOI .xLs 

119198 

EQUATIONS 

CANCER RISK = INTAKE (mg/kg-day) L CANCER SLOPE FACTOR (mgtkg-day) ’ 

HAZARD QUOTIENT = INTAKE (me&g-day) I REFERENCE DOSE (mglkg-day) 

INTAKE-mcrsno~ = CSXIRSFIICFXEFIED 
BW I AT ‘I 365 dayslyr 

INTAKE-or- = DAevent I SA I EF x ED 

BW I AT I 365 days/yr 

Where: 
D&.-= CSxAFxABSxCF 

Note: For noncarclnogenic etkcts, AT = ED 



TABLE C-37 * 

DIRECT COhTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
EXCAVATION WORKER 
NAS WHITING FIELD 
MH.TON, FLORIDA 
SITE IO 

CARCINOGENIC EFFECTS 

tNORGANlC OR SOlL UNlTs INTAKE ORAL CANCFARlSK DFRhlAL mTAKK rlFmLAL CU’JcgR RlSK TOTAL 
coh(pouND ORGANlC CONtXNIRAllON INGESnON (SF MCESllON mu1 DfmtN. cm PI cNu(zR 

110 I11 (PJkg-&Y) Mwu-w’ ca owb-w USC 

Bemo(a)aMh- 0 169 uglkg HE-10 7.%+00 6.4E-09 0.01 l.lGlO 8.OE+lM 8.4GlO 7.28-09 
copy== 0 1310 uglkg l.lE-08 7.?.Etoo 7.7E-08 0.01 1.3R-09 UOEtOO 1 .oE-Oll 8.7GO8 
Benzo(b)lluomdhan 0 142 ug/kg l.lE-09 7.x+00 8.3GO9 0.01 1.4E-10 LOEtO6 l.lGo9 9.4GO9 
Benzo(k)f!wmdhmc 0 IOJ uglkg 8SE-11 7.3EtoO 6.2E-10 0.01 l.OGll aIt 8.1Gll 7.OGlO 
fJw=- 0 1.4 uglkg I.lE-11 7.31tOll 8.2E-11 0.01 1.4E12 UOEtB l.lGll 9.3Gll 
-o(%hFh- 0 ~7 uglkg 2.88-09 7.x+66 2.OE-08 0.01 3.3G10 S.OE+OO 2.7GO9 2.3R-08 
~ndma(w3-4pSmn 0 85.4 uglkg 6.9E-10 7.x+00 S.OE-09 0.01 8.2E-1 I 8.oEt 00 6.6E10 5.7E-09 
Amcbr-1254 0 %a ug/kg 2.9809 7.7EtoO 2.3B08 0.01 3SGlO 8.6EtoO 3.oGO9 2.6GO8 
Armlk I 6.4 n&kg 5.2GO8 1JEtal 7.7E-08 0.001 6.2GlO 15EtOO 9.3GlO 7.8E-08 

SUMMARY CANCER RlSK X-08, 6ElO . SE-08 
[l] Toxicity equivhznt factors applied la carcingomic PAHs per USEPA Regioa IV guidanrr (USEPA. 1995) 
[Z] USEPA Region IV guidance qxcifies absorption facton of 1% for orgenin and 0. I I for inorganin (November l!X$. 

g] Calcuhd fmm oral CSR. I 

MORCANlC OR 

ORCANlC 

110 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

I 

I 

I 

0 

I 
-r 4.8 &kg 

1090 uglkg 
UIO uglkg 
I&? ug/kg 
1050 ug/kg 
1400 q/kg 
347 uglkg 
osd uglkg 
366 uglkg 

~00 mg/kg 
6.4 mglkg 

17SMl mglkg 
45.2 mglkg 

INrAKE 
MGEYllON 

(mg/kgdayj 

2.7809 

666om lug/kg I 3.8804 1 
SUMMARY HAZARD INDEX 

[I] Suhchrcaic Rfd v&es were. wed for the exa~tim worker due to &hort expuwe ~mario. 
[2] USEPA Region IV guidance npecifiu absorption facton of 1% for org.&;a and 0. I R for inorganin (USEPA. 15%). 

6.1E-07 
7.4E-07 
8.OE-07 
5.9E-07 
7.9E-07 
2.OE-07 
4.8E-07 
2.1G07 
1.4E-02 
3.6E-06 
9.9803 
2.5GO5 

ND 

ND 

NB 

ND 

ND 

ND 

ND 

J.OE-05 9.6E-03 
2.oE-M 1 .OE-O2 

l.OE+oo 1.4E-02 
3.OE-W 1.2G02 
3.OE-01 3.3E-02 
7.oE-a3 3.6E-03 
5.oE-01 1 1.3E-03 

0.10 

DEnMN. 

ms PI 

- 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 
0.001 
0.01 - 

INTAKE 

Liizi 
3.2GlO 
7.4GO8 
8.8E-08 
9.6GO8 
7.1GO8 
9.5GO8 
2.3E-08 
5.8GO8 
2.5GO8 
1.6GO4 
4.3GO8 
I .2E-O4 
3.1G07 
4.5E-05 - 

ND 

ND 

ND 

ND 

ND 

ND 

NB 

4.8Ew 1.2E-03 
1.UE-OS 1.4G03 
?.oE-o1 8.2GO4 
2.9E-04 1.5G04 
6.OE-a 2.OE-02 
t.lE-04 I .5E-03 

I 2.7E-61 1 1.7E-04 

I 0.03 

TOTAL 
flAuRD 

QUOlllWT 

l.lE-02 
1.2E-02 
ISGO 
1.2E-02 
5.3E-02 
5.1E-03 
1.4G03 

0.1 

I [3] Cal&fed from oral RfDs 

ABB-Eavimnmea~ Setvica. Inc. 
M~inglo.& 
l/13/98 



TABLE C-38 

INHALATION OF PARTICULATES SURFACE SOIL 
EXCAVATION WORKER 
NAS WWTINC FIELD 
MILTON, FLORIDA 
SITE 10 

EXPOSURE PARAMETERS EQUATIONS 

PARAMETER 

SOIL CONC-T,ON 

PART. cmSlON *ACTOR 

CONCEhTRATION AIR 

INHALATION RATE 

BODY WUGHr 

cxPOStmc TIML 

CXPOSURE YRCQUCNCY 

cxPoslJRE DuRATlON 

C”rwcrs*ON FACTOR 

AYcRAGmCnMc 

CANNCER 

SYMBOL VALUE UNITS 1 SOURCE 
I chemical- ] 

C chemical-specific 
PEF I I 24E+09 
CA chemical-specific 

specific 
m’/ltg default [ I] 
mp/m’ 

m’/hour USEP4 1995 

kg USEP4 1991 
hours/day Assumption 

days/year Assumption 

Yem Assumption 

wdup Organics only 

IR 
BW 
ET 
EF 
ED 
CF 

AT 
NONCANCCR I AT I 

[I] Florida Soil Clean-Up Goal Variable FDEP, 1995. 

USEPA, 1991. Human He&b Evaluation Manual, Supplemental Guidance 

Standard Defiult Exposure Factorr, OSWER Dire&c 9285 6-03 

2.5 

70 

8 

30 

I 

0001 

70 

c, 

Years USEP4 1991 
years USEP4 1991 

CANCERRISK - INTAKE (m&-day) I INHALATION CANCERSLOPE FACTOR(mgfkg-dey).’ 

‘HAZARD QUOTIENT - INTAKE (m-dry) I INHALATION REFERENCE DOSE (m&-day) 

INTAKE- CAxlRxETxEFxED 

BW I AT I 365 days+ 

Where: 

CA- CxCFx(l/l’EF) 

ABB-Environmental Services, Inc. 
SS-INHI .XLS 
l/9/98 



TABLE C-38 

INHALATION OF PARTICC~LATES - SI’RFACE SOIL 

NONCARCINOGENlC EFFECTS 

COMPOUND 

Z-Hexanone 

Benzo(a)anthncene 

Bcnzo(a)pyrene 

Benro(b)fluonnthene 

Benzo(k)fluonnthene 

Chrysene 

Dlbenzo(a,h)mthraccne 

lndeno(l,2,3xd)pyrene 

Atoclor-1254 

Aluminum 

Arsenic 

Iron 

Vanadium 

TotaI Petroleum Hydrocarbons 

INORGANIC OR AIR INTAKE INHALATION 

ORGANIC CONCENTRATION OWb-day) CSF 
II0 (=dm7 (m&-day)n-l 

109 U&t 8.79E-11 2.9E-14 J.lE+OO 

1310 Wk l.O6E-09 3.5E-13 3.1EtOO 

142 w3k3 l.lSE-10 3.8E-14 3.lEtOO 

10.5 ug/kg 8.47E-12 2.8E-15 3.1EtOO 

1.4 u&s 1.13E-12 3.8E-16 3.1E+OO 

347 wh 2.80E-10 9.4E-14 3.1E+OO 

85.4 %k 6.89E-11 2.3E-14 3. IEtOO 

365 m&g 2.94E-07 9.9E-11 ND 

I 1 6.4 mglkg I 5.16E-09 1 1.5EtO1 

! SUMMARY CANC 

EXCAVATION WORKER 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 10 

CARCINOGENIC EFFECTS 

COMPOUND 

Benzo(a)anthmcene 

Bento(a)pyrene 

Benzo(b)IIuomnthene 

Benzo(k)lIuomnthene 

Chrysene 

Dihenzo(a,h)anthracene 

Indcno(l,2,3-cd)pyrene 

Aroclor-1254 

Arsenic 

CANCER 

RISK 
I 

JIM Toxicity equivalent factors arc applied to carciuogenic PAHs per USEPA Region IV Guidan~t (USEPA. 199%. 

INORGANlC OR 

ORGANIC 

II0 

0 
0 
0 
0 
0 
0 
0 
0 
I 

I 

I 

I 

I 

0 

SOIL 
CONCENTRATION 

4.8 

1090 

13 10 

1420 

1050 

1400 

854 

854 

365 

24300 

6.4 

17500 

45.2 

666000 

UNITS AIR INTAKE 

CONCENTRATION W&-d~y) 

(W* 
3.87E-12 
8.79E-IO 
l.O6E-09 
l.l5E-09 
8.47E-10 
l.l3E-09 
6.89E-10 
6.89E-10 
2.94E-07 
1.96E-05 
5.16E-09 
1.4lE-05 
3.65E-08 
5.37fz-07 

XJMMARY HA2 
ABB-Environmental Serwces, Inc. 
SS-INHI .XLS 
1/9/9P i 

9.lE-14 
2.lE-11 
2.5E-11 
2.7E-11 
2.OE-11 
2.7E-11 
1.6E-11 
1.6E-11 
6.9%09 
4.6E-07 
1.2E-10 
3.3E-07 
8.6E-10 
I .3E-08 

RD LNDEI 

INHALATION 

Rrn 

(mm-day) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

HAZARD 

QUOTIENT 

- 

- 
OE+OO 



TABLE C-39 

INGESTION OF GROUNDWATER AS DRINKING WATER UNFILTERED SAMPLES) 

ADULT RESIDENT 
SITE 9 
MILTON, FLORIDA 

EXPOSURE PARAMETFRS 

PARAMEFKR SVMBOL VALUE UNITS SOURCE 

CONCENTRATION WATER I cw cbemicsl-specific ug’liter i 
INCESTlON RATE 
BODY WEIGHT 
CONVERSION FAnOR 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
AVERAGING TlhlE 

Faaon’; OSWER Dire&x 9285.643. 

CANCER RISK = INTAKE (m&p&y) I CANCER SLOPE FAcFoR /m&t-4)-* 

HAZARD QUoTlENT = INTAKE (m&-&y) I REFERENCE DOsE b&~-&y) 

INTAKE = m 
BWxATx36Sdydyeer 

Ndc: Fw --ok clklc., AT = ED. 



TABLE C-39 

INGESTION OF GROUNDWATER AS DRINKING WATER UNFILTERED SAMPLES) 
ADULT RESIDENT 
SITE 9 
MILTON, FLORIDA 

CARCINOGENIC EFFECTS 

WAm UNITS INTAKE 

coMPouND CONCENFRATION INGEETION 

kl&s~y) 

iluede 2.2 UC/LITER 2.1EOS 

TOTAL CANCl 

CANCW SLOPE CANCER RISK 

FACTOR INGESTION 

(mglkg-&y)--l 

1 

3E45 

NONCARCINOGENIC EFFECTS 

I 
WATER UNlTS INTAKE -CE 

coMPouND CONCIBTRATION INGESTION DOSE QUOTIENT 

Aluminum 
Amallc 

ND = no data available. 

h@f+Y) b@ldaY) INGFS’I’ION 

1300 UC/LITER 3.6E-02 l.OE+OO 3.6B02 

2.2 UC/LITER 6.OE-05 3.OEO4 2.oE-01 

TOTAL HAZARD INDEX 0.2 



TABLE Cd0 

INGESTION OF GROUNDWATER AS DRINKlh’C WATER (UNFILTERED SAMF’LES) 
CHILD RESIDENT 
SITE9 
MILTON, FLORDH 

EXPOSUREPARAMETERS 

PARAMFTER 

CONCENTRATION WATER 

SYMBOL VALUE UNlTs SOURCE 

I cw ckmial-spccilic 1 ugnifcf I I CANCER RISK - INTAKE (m&day) I C4NCRR SWF’B FACFUt b@C&H 
INGESTION RATE IR I lileddsy USEPA, 1595 
BODY WBICHC BW 15 lo USEPA, 1991 
CONVERSION FACl’OR CF O.COl mo/ug 
EKPOSUllE FREQUENCY EF 350 dWY= USEPA. I953 
EXPOSURE DURATION w 6 F USEph I!?35 
AVERAGING TIME 

CANCER AT 70 F=- USEPA. 1991 
NONCANCER AT 6 rsuS USEPA. i991 

USEPA, 1991. llumn lkdtb Evltution Md, Sq~~kf!=td Gu’dure: 
‘Slmkrd Dzhulc Etqmrc Frcton’; OSWER Diraaive 9285.643. 

USEPA, 19%. R&m IV SlppW Guimx to RAGS, BulktIn No. 3, Nowmbx. 

HAZARD QUOlIEhT = INTAKR (mmu4r) I REFZRBNCB DOBB (mgil@v) 

INrAKB= CWrlRrBrlrPDxrr 
BWxATxs(bd+yar 

wo(c For-na#mkm,AT= W. 



TABLE C-40 

INGESTION OF GROUNDWATER AS DRINKING WATER (UNFILTERED SAMPLES) 
CHILD RESIDENT 
SITE 9 
MILTON, FLORDIA 

CARCINOGENIC EFFECTS 

AraeniC 

COhIPourm 
WATER UNITS 

CONCENTRATION 

2.2 UGiUTER 

INTAKE CANCER SLOPE CANCER RISK 

INGFSI’ION FACTOR INGESTION 

(~~Lg-dpY) (mg/kg-day)--l 

1.2E-05 1.5 1_8E-05 

I I I I I 
TOTAL CANCER RISK I 2E-05 

NONCARCINOGENIC EFFECTS 

I 
WATER UNITS INTAKE REFERENCE 

COluPoulvD CONCEIWRATION INGESTION DOSE QUOTIENT 

I Aluminum I 1300 UWUTER I 1 8.3802 1 l.OE+OO 1 8.3B02 I 
Anlenlc 2.2 UGlUTER 1.4~04 3.0~04 4.7EOl 

TOTAL HAZARD INDEX 0.6 



MCESTION OF AND DIRECT COMACT WITH SURFACE WATFR 
ADULT llU?SPASSER - WADING 
SIll3 9 
MILTON. FLORIDA 

SYMBOL 

cw 
IR 
SA 
Ev 
BW 

D& 

ET 
EF 
W 

K.m 

AT 
AT 

CFI 

CFZ 

I I 2.6 bow/day i 0.C 
J 
m 

70 
20 

O.lWo( 

0.001 

UrnI 

W*TU UNITS INTAKE mAI. CANCU mnKE DUMAL cAf4cu TOTAL 

cohmmm amcuiTxAnm MGcsnoN (Jr RISK mnmrII1 DUMAL CSFPI am CANCU 

l~nph) mcsTIot4 (rk4) DUMAL NSK 

Anenic 2.8 uglL 3.7B08 l.SE+OO 5SEOil 0.0026 2.1E-08 1X+00 3.2808 8.7E-08 
I I I I I I I I I I 

sunmww CANCER KLSK I 5K-08~ I 1 3M8) 9EO8 
(I] T,,i, dunid-,pea%c ‘dalu b ken d& in T&k C-45. 
121 calcuhkd fmn ad CSFS. 
NE = m(.rr.lukd. 

Alnudc 2.8 uglL l.3E-07 3.OEO4 4.3~~04 0.0026 7.48-08 2.9EO4 2.5EO4 6.8Eo4 

suhmww HAzm INDEX 4Ea4 3E-04 7Eo4 



TABLE C-41 

INGESTION OF AND DIRECT CONTACT WITH SURFACE WATER 
ADULT TRESPASSER - WADING 
SITE 9 
MU-TON, FLORKDA 

CARCINOGENIC EFFECTS 

WATER UNITS INTAKE ORAL CANCER INTAKE DERh%AL CANCER TOTAL 

COMPOUND CONCENTRATION INGESTION CST RISK PCEVENT 111 DLRMAL CST 121 RISK CANCER 

(mgh+day) INGESTION (m&-day) DLRhfAL RISK 

Arsenic 2.8 ug/L 3.7E-08 l.SE+OO 5.5E-08 0.0026 2.lE-08 1.5E+OO 3.2E-08 8.7E-08 

SUMMARY CANCER RISK SE-08 3E-08 9E-08 
[I] ThU chemical-specific value has been calculated in Table C-45 
[2] Calculated from oral CSFs 
NE = not evaluated. 

NONCARCINOGENIC EFFECTS 

I COMPOUND 

I I I I 
SUMMARY HAZARD INDEX I 4E04 1 

[I] Thii chemical-specific value has been calculated in Table C-45 
[2] Calculated tom oral RW 

WATER 

CONCENTRATION 

“NITS INTAKE ORAL 

,NCESTlON Rm 
(mS”qday, (lI@ig.d~Y) 

HAZARD 

QUOTIENT 
INGESTION 

PCEVENT[l] 

(crmevent) 

2.8 ug/I, 1.3E-07 3.OE-04 4.3E-04 0.0026 

HAZARD 

6.83-04 

ABB-Environmental Servins, Inc. 
1 I9198 

SW TMI’I. Z-33 



TABLEC42 . 

INCESIION OF AND DIRECT COhTAf3 WITH SURFACE WATER 
ADOLESCENT TRESPASSER -WADING 

SITE 9 
MILTON. FLORIDA 

EXPOSURE PARAMETERS 

PARAMETER 

coNCENlRAlWN WATER 

LNGESllCNRATElII 

AGC.ScEWC SURFACE AREA tlj 
WEN”T FREQUENCY 

BGDY WElCm 

DOSE ABSOKBED FEER E%ZNT 

ExrosuREFR&QuEN~ 
EXrOS”RE DUMllON 

AGE-WEIGHIFD SUBFACE AREA PI 

DWSH)N DEPTII PER EI’ENT 14, 

AIFRAGMG ‘“ME 
CANCER 

NONCANCKR 

CON\FRSK)N FACTOR 

SYMBOL 

cw 

IR 

SA 

Ev 
BW 

D.+.M 

EF 
ED 

SAmhdj 

%.“a 

AT 

AT 
CFI 

qe+ccilie an’ USEPA, 1989 

I I crm(s’&) Assumption 

4 USEPA, 1995 

mlim’-=-t cdcukti 

dn)d)W ALwmqllim 

>=m USEPA, 1995 

cd-) mlkg C&uhwd per USEPA. I992 

Cl7VtWlll C&d&d pc, USEPA, I992 

70 >=m USEPA. 1591 

IO 1-n 

I 
USEPA. 1995 

0.001 ou’w 
liter/an’ 1 

- CONS’EKSION FACTOR I CFZ 

[I] Lnpglim Rate - 0.026 V&y = IO mlhcm x 2.6 had&y x 0.001 lhd 

121 Surface ama a%- Iomr k& hds, ud feet an cl;pobad. 
131 PCevcnt is alculatcd in tk Dmml Guidmce See Tabk C-45. 

I41 PC, alcukkd per tb: Dcnml Guidmcc Se Tsbk C-45. 

I USEPA, 1989. Expaun Faam Hdlvok EPN6ooiB-S9iw3; May 1989. 
USEPA, 1991. Hymn Health Enhmtim Mmnl. Sup&nadd Guidma: ‘Stardad Dcfmdt Expmutc Pmnraclcm’; 
USEPA, 1992. Demml Expcmm Ammmxnl: Principka ud Appliatiam: EPA’K@X%91 .Ql I B 

EQUATIONS 

OWAKEMGES”ON= m 

BWIAT.~U~.,‘,~ 

ABB-EmGammul Smioss, bx. 

l/13/98 



TARLE C-42 

MCESTION OF AND DIRECT CONTACT WITH SURFACE WATER 
ADOLESCENT TRESPASSER - WADMC 
SITI? 9 
MILTON, FLORIDA 

cohlPourm 

WATER 
CONCENTRATION 

UNlTS ORAL 
CSF 

CANCER 
RISK 

INGESTION 

PCEVENI [II 
INTAKE DERhLU CANCER TOTAL 

DERhlAL CSF 12) RISK CANCER 

(-day) DRRMAL WK 

‘4rxuic 

[I] Thir chemica+cilic value has been calculated inTable C-45. 

[2] Calculated fmn oral CSFs 
ND = no data available. 

2.8 ugiL 2.8E-08 l.SE+OO 4.3E-08 0.0026 1.3E-08 1.5E+OO 1.9E-08 6.2E-08 
3 

SUMMARY CANCER RISK 4E-08 tE-08 6E08 

NONCARCINOGENIC EFFECTS 

I WATER 
. ..--_ ._-..,m n.,.. I UlldIJn I I 11 

COMPOUND 

n.uARD TOTAL 
UN! IJ rnL‘4f.r. “My .-- -‘ITAKE DKRMAL 

I 

CONCENTRATION INGESTION Flm QUOTIENT PCEVENI (11 DF.RMAL RID PI QUOTIENT llAi%Ru 

@WsdW OwWJW INGESTION (&mall) (n@qdqj (-day) DERMN, QUOTIKNT 

Arseuio 

I I I Tltis chemical-stmific value has been calculated in Table C-45 
i2j Calculated fromi oral RfDs 
ND = no data available 

2.8 ug/L 2.OE-07 3.OE-04 6.6E-04 0.0026 9.1E-08 2.9E-04 3.1F AA I :-u4 , 
OQP n4 7.OW-VT I 

SUMMARY HAZARD INDEX 7E-04 3E L-04 1 lE-03 

I 

~L3&Environmmtal Setvim. Inc. 
l/9/98 

i 

SW TMPI. XI.S 



1 . . 
) 

TABLE C-41 . 

INGESTION OF AND DIRECC CONTACf \flTH SURFACE WATER 
ADULT RESIDENT - WADING 
SITE 9 
MILTON, FLORIDA 

EXPOSURE PARAMETERS 

PARAMETER 

INGKSTTON BATE 111 

SUIIFACB ARW 121 

EvENTFltBQmcy 

BODY WFXRT 

DosEABsORBFDPKRl?.vmT 

KxlYBunRluba 

ExPosuRRFREQ~cv 

KXPOSURE DUltATlON 

DIFFUSION DWIH = RVlBT 

AVFRAGMC ‘,,hIE 

cANc?R 

NONCANCW 

c3mvERSlON FACI’OII 

sVhlBoL 

cw 
IR 
SA 
EV 
BW 

DAcvmt 
ETT 
EF 
ED 

Pcamt 

AT 
AT 
CFI 

coNvDLslON FACTOR I CF2 

111 ln~estion Rate - 0.026 klav = IO mllhour x 2.6 hounlday x’ 

VALUE 

chemical-sp&lic 
0.026 
5.7% 

I 
7a 

chemic&pecific 
2.6 
4s 
24 

hemial-qkfic 

711 
24 

0.001 
O.ClOl 

01 Vml 

USEPA. 19M 
USEPA, 1989 
Amumptial 
USEPA, 1991 
calculabd 
humptim 
Asmmptial 
Auumptial 
(Ihhhbd per USEPA, 1992 [3] 

)“a” USEPA, 1991 

Y- USEPA, 1995 

I i2i s&ace m Bu”lnc4 lmw leer. kands, and feet are exporod. 
[3] P&vent L cdcukted in the Dernral Ouidancc !ke Table C-k% 

I41 PGd ah!abd per the Demtd Guidance See Table Cd5. 

USEPA. 1991. Human Hcahb E\nbration hkwal, Supplcmenal Guidance: -Standard Defauh Eqcau-e Paramekn.’ 
USEPA. 1992. Demnl Exposure Asaeasment: Principlea and Appiicatiau; EPA/6QO/8-91~011B. 
USEPA, 19%. Supplemental Guidance to RAGS: Region 4 Bulk&u, Bulletin No. 3, November 1995. 

ABB-Environm enhI smica. Inc. 
l/13/98 



TABLEC-0 . 

INGESTION OF AND DIRECT COPdTACf WlTfl SURFACE WATER 
ADULT RESIDENT - WADING 
SITE 9 
MILTON. FLORIDA 

Arsenic 

WATER UNllY INTAKE ORAL CANCXR INTAKE llmhu. CANCPII TOTAL 

CONCSXlltATlON INGESllON cw 111 wils -1 - cm b, 4 RISK CAN- 
'-1 DFslMAL USC 

2.8 uglL 4.46-08 1.5E+OO 6.6E-08 0.0026 2.5E-08 lJE+oO 3.aEm 1 .oEo7 

[l] Thin chemica&vedic w&e b been calcutakd in Table C-45. 
[ZJ This chemicahpscific due b calculated ia Table 21. 

[3] Caku!ati from oral CSFs. 
ND - no data anilable. 

SUMMARY CANCER RISK 7E-08 4F.-OS lEo7 

Arsmk 1.8 ug/L 

[I J This chemial-rpecilic xdue bar been alcuhted in Table C-U. 
[2] CalcuMed fmm oral RIDS. 
ND = no data available. 

1.3E-07 3.oE-04 4.3E-04 0.0026 7.4E-08 2.9~4 2.5E-04 6.8E-04 

SUMMARY HAZARD INDEX 4E-04 33134 7E-M 



TABLEC44 . 

INGESTION OF AND DIRECI. CONTACT WITH SURFACE WATER 

CHILD REBiDEhT -WADING 

SITE 9 
MILTON. FLORIDA 

EXPOSURE PARAMFTERB 

ABSOROED PER EWKT 

swu3FREQuKNcY 
SURE DIRIATIGN 

GE-WEIGHTED SmA5 AREA p) 

IFPUSION DE?lH FEER E\FKT [(I 

MRAGING TIME 

CANCER 

NONCANCER 
PR’EFSWN FACTOR 

SYMBOL 

cw 
IR 

SA 
Ev 

BW 

DA, 

ff 
ED 

Sh/dj 

~.d 

AT 
AT 

CFI 

m 

6 
0.001 

O.OOl 

uNrrs SOURCE 

ug’lisr 

litcdday USEPA, 1995 

cm’ USEPA, 1989 
cvrmsfday Awunpim 

t USEPA, 1991 

mJm’- CdNkti 

&}d}ru AM~m 

Y-m Asslnnpicm 

cm’-yrllq Cdculmcd per USEPA, 1992 

Enrlmnc Cdahkd per USEPA. 1992 

131 FCermn k akuktod in cbc tklrml ouibnrr See Tabk C-45. 

141 w..d cslahkd per the Lkmrl Gdmoc Se Tabk C-45. 

USEPA, 1989. l&mm Faaors Htuxibcalc, EPA.‘RlCh589M3: Mly 1969. 
USEPA, 1991, Hmnm Heall Evahmtim Manual. Slppkmdal Gu&oe: ‘Stir4 Lkfult Expaun Panmtcn*: 
USEPA. 1992. Demml Expxve As&ssmnc: Phipka m-d Appliatiaa; EP.At%O%-91 ‘OIIB 

N&I For -& slhdq AT - BD. 



TABLE C-43 . 

INGESTION OF AND DIRECT CONTACT WITH SURFACE WATER 
ADULT RESIDENT - WADING 
SITE9 

MILTON, FLORIDA 

CARCINOGENIC EFFECTS 

WATER “NITS INTAKE ORAL CANCER INTAKE DERMAL CANCER TOTAL 

COMPOUND CONCENTRATION INGESTION CSF 111 RISK PCEVENT[Z) DERMAL CSF [I. 31 RISK CANCER 

(mgflq-d~y) (m*-day)^-l INGESTION (cmwenl) (m@g-dry) (myly-day)“-1 DERMAL RISK 

Arsenic 2.8 ug/L 4.4E-08 l.SE+OO 6.6E-08 0.0026 2.SE-08 1.5E+OO 3.8E-08 l.OE-07 

SUMMARYCANCERRISK 7E-08 4EO8 lE-07 

I 
[I ] This chemical-specific value has been calculated in Table C-45 

[2] Tbii chemical-specific value k calculated in Table 21. 

131 Calculated from oral CSR. I 

NONCARCINOGKNIC EFFECTS 

COMPOUND 

WATER 

CONCllNTR4TION 

UNITS INTAKE ORAL 

INGESTION run 

(q&q-dny) (mm-day) 

HAZARD 

QUOTIENT 

INGESTION 

PCEVENT[lJ 

(caumal) 

INTAKE DERMAL lfA.aRn TOTAL 

DERMAL RfD 121 QUOTrENT HAZARD 

(mgtlq-dry) (m&-day)A-l DLRMAL QUOTIENT 

AlWdC 2.8 ug/L 

[I] This chemical-specific value has been calculated in Table C-45 

I21 Calculated loom oral RDs. 

1.3E-07 J.OE-04 4.3E-04 0.0026 7.4B08 2.9E-04 2.5L04 6.8E-04 

SUMMARYHAZARDINDEX 4E-04 3E-04 7E-04 

ABB-E?nvironmentai Servicu, Inc 

I /9l98 



INCEWION OF AND DIRECT CONl.ACT WITH SURFACE WATER 
CHILD RRSIDEM -WADING 

SITE 9 
MILTON, FLORIDA 

EXPOSURE PARAMETERS 

PARAMETER 4 
cONCEN~~W~~ON WATER 

MGWTIGN Ml’% [II 

AGE..‘RECmC BUTtEAcE AREA P) 

EVENT FREQUENCV 
BODY WEIGIFF 

WSE ABSGRBED ?ER E\‘ENT 

EXIDBURE FRBQVENCI’ 
EXPGS”RE DURATION 

AGE-WEIGlFFED SUWACZ AREA PI 

D,FFtMGN DEFI’W FEER E\TXT 14 

AVRRACLNC TIME 

CANCER 
NGNCANCER 

CONlWtSlON FACTOR 

CUN%XXWGN FACTOR 

[I] ingdmRslc = o.nvday - 50 mbllaur 

SYMBOL 

cw 

IR 

SA 

Ev 
BW 

DL 

EF 

ED 

SAsvlaij 

K..e 

AT 

AT 
CFI 

cF2 
, 
bmfs/w x 0.001 IM. 

m 
6 

O.CDl 

0.001 

UNITS SOURCE 



TABLE C-44 

MGESTION OF AND DIRECT CONTACT WITH SURFACE WATER 
CHILD RESIDENT WADMG 
SITE 9 
MILTON. FLORIDA 

CARClNOCENIC EFFECTS 

WATER 

coMPourm CONCEMRATION 

Arsenic 

I 
[I] Tlis chemical-specilic value has been calculated in Table C-45 
121 Calculated born otal CSFs 

INTAKE ORAL CANCER INTAKE DERhfAL CANCER TOTAL 

INGESTION CSF RISK PCEVENT 111 DERhtAL CSF [2] RISK CANCER 

CwJwW INGESTION 0We-W DBRh%AL RISK 

5.7E-07 1.5E+OO 8.58-07 0.0026 2.2E-08 lSE+OO 3.3E-08 8.9E-07 

SUMMARY CANCER RISK 9E-07 3E-08 9E-07 

I 

NONCARCINOGENIC EFFECT.9 

COhIPOuND 

WATER 
CONCENTRATION 

“NITS 1NTAKE ORAL 
INGESTION BID 

@wWdq) (mpnUdly) 

HAFARD 
QUOTIENT 
INGESTION 

PCEVENT [I) 
(cmhmt) 

INTAKE 
DBRhfAL 

(m&day) 

DBRMAL 

RID 121 
-day) 

HAZABD TOTAL 
QUOTIENT HAZARD 

DEBh%AI. QUOTIENT 

Arsenic I 2.8 u& 1 6.6E-06 1 3.OE-04 1 2.2E-02 1 0.0026 1 2.5E-07 1 2.9E-04 1 8.8E-04 1 233-02 
a SUMMARY HAZARD INDEX ZE-02 9E-04 
(I 1 This chemical-specik value has been calculated in Table C-45 
121 Calculated from oral RtDs 
ND = no data available. 



TABLE C-45 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL. CENTRAL TENDENCl 
ADULT RESIDENT 
NAS WHITING FIELD 
MILTON, FIELD 
SITE 9 

EXPOSURE PARAMETERS 

SYMBOL 

cs 
IR 
Fl 
AF 

ABSd 
SA 

D&d 
CF 
m 

BW 

EF 

ED 

AT 

AT 

VALUE UNITS SOURCE 

chemical-specific chemical-specllic 
50 d&Y USEPA, 1996 

100% unitless USEPA 1995 
02 m&m’-event USEPA, I992 

chemical-specific unitlesa USEPA. 1995 

5.000 cm’ USEPA, 1992 
chemwal-specitic m&d-event USEPA, 1992 

1 OOE-09 WUR Organic conversion 
I OOE-06 kg/w Inorganic conversion 

70 kg USEPA. 1991 

350 days/year USEPA, 1992 

1 Yea VSEPA, 1992 

70 Ye* VSEPA, 1991 

7 Y=m VSEPA, 1992 

USEPA, 1991. Human Health Evaluation Manual. Supplemental Guidance “Standard Default Exposure Factors”, 

OSWER Directive 9285 6-03 

USEPA, 1992. Region 6 Memorandum: Central Tendency and RME Exposure Parameters 
USEPA, 1995. Supplemental Guidance to RAGS Region IV, Human Health Risk Assessment Bulletin No 3 
VSEPA, 1996 Exposure Facton Handbook 1996. 

EQUATIONS 

CANCER RISK = INTAKE (mgkpday) I CANCER SLOPE FACTOR @g/kg-day)-’ 

HAZARD QUOTIENT = INTAKE (mgkg-day) I REFERENCE DOSE (mgkg-day) 

INTAKEwccs,,oN = CS I IR x FI I CF 1. EF I: ED 

BW x AT I 365 daysiyr 

INTAKE-em = D&,w I SA I EF I ED 

BW I AT I 365 days&r 

Where: 

DA,.- = CSrAFrABS,rCF >:’ 
i:r 

Note: For noncarcinogenic effects, AT = ED. 

ABE-Environmenntal Sewices, Inc 
NEWCTXLS 
I/9/98 



TABLE C-45 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SIIRFACE SOIL - CENTRAL TENDENCY 

ADULT RESIDENT 

NM WHITING FIELD 

MLLTON, FIELD 

SITE 9 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL IJNITS INTAKE ORAL CANCER RISK DERMAL INTAKE LiERMAL CANCER RJSK TOTAL 
COMPOUND ORGANIC CONCENTRATION INGESTION CSF INGESTION ABS 111 DERMAL CSF [21 DERMAL CANCER 

UO (m-day) (m&day) ’ @#k&day) (m-day)-’ RISK 

Ab-WlliC 1 10.1 mgkg 6.9E-07 1.5 1 .OE-06 0.001 1.4E-08 1.5 2. IE-08 l.lE-06 
SUMMARY CANCER RISK lE-06 2E-08 lE-06 

I [ 1 ] USEPA Region IV guidance spech absorptwn facton of I ‘b for orparucs iu,d 0 I’i for mnrp.nr,,c~ i3kwember 19951 

[2j Calculated from oral CSFs 

I 

NONCARCWOGENIC EFFECTS 

COMPOUND 

Aluminum 

Antimony 

Al%dC 

Chromium 

INORGANIC OR SOIL IINITS INTAKE ORAL HAZARD DERMAL 

ORGANIC CONCENTI1I\TION INGESTION RID QUOTIENT Ans 111 
VO (m&day) (m&day) INGESTION 

I 29300 mgkg 2.OE-02 I .OE+OO 0.020 0.001 
I 8.3 mgikg 5.7E-06 4.OE-04 0.014 0.001 
1 10.1 mgjkg 6.9E-06 3.OE-04 0.023 0.001 
I 46.2 mgkg 3.2E-05 5.OE-03 0.006 0.001 

INTAKE 

DERMAL 

(m&g-day) 

4.OE-04 

DERhGU 

RID 121 
(m-day) 

2.OE-01 

HAZARD TOTAL 

QUOTIENT HAZARD 

DCRMAL QUOTIENT 

0.002 0.022 
l.lE-07 4.OE-06 0.03 0.043 
1.4E-07 2.98-04 0.0005 0.024 
6.3E-07 5SE-04 0.001 0.007 
4. I E-04 6.OE-03 0.07 0.136 3.OE-01 0.068 0.001 

7.OE-03 0.007 0.001 9.6E-07 1 2.1E-04 1 o.ooq 0.011 
0.1 I 0.11 0.2 

Iron I 29800 mg/kg 2.OE-02 
Vanadium I 70.1 mgikg 4.8E-05 

SUMMARY HAZARD INDEX 
[I] USEPA Region IV guidance spec~Ges absorption facton of 1% for orgarucs and 0 1% for inorganics (November, 1995) 

[Z] Calculated born oral Rfh 

ABB-Environmental Services, Inc 

NEWCTXLS 

1 lW98 



SYMBOL 

cs 
IR 

R 

AF 

SA 

ABS 

CF 

CF 

BW 

BW 

EF 

ED 

ED 

sfQ-4 

DA, 

AT 

TABLE C-46 . 

DIRECT CONTACT WITH AND INCIDENTAL INCESIION OF SURFACE SOIL - CENTRAL TENDENCY 

CHILD RESIDENT 

NAS WHITING FIELD 

MILTON, FIELD 

SITE 9 

DZOSL~RE PARAMIXERS FzQlJATlONS 

AT I 

VALUE 

ctlemical-*pecific 

loo 

IaIR 

0.2 

age-specific 

cbcminl-specific 

I.OOFYJ6 

I .00E-O9 

I5 

age-qxcific 

350 

2 

rge-specific 

662.8 

cbcmic~l~pecific 

70 

2 

USEPA, 1996 

USEPA. 1995 

USEPA, 1992 

USEPA. 19E9 

USEPA. 1995 

1nogrnic comrraion 

Organic convwaion 

IJSEPA. 1991 

USEPA. !989 

USEPA. 1996 

USEPA. 1992 

Assumpt.ion 

OIR -Tabk C-s-5: USEPA. 1% 

USEPA. 1992 

I USEPA. 1991 

32 

i 

CANCER RISK = INTAKE (m&-by) x CANCER SLOPE FACTOR (m&day” 

HAZARD QUOTlFNT = lh’TAKE tsn&day) I REZERQUCE DOSE h#kW 

LNTAKJhwrmm = P 
BW x AT x 365 dnydyr 

D&f CSxAFxABSxCF 

NO& For noaurcinogeaic effeds, AT = ED. .-a 



TARLE C-46 ’ 

DIRECT CONTACT WmH AND INCIDENTAL INGESTION OF SllRFACE SOlI. CENTRAL TENDENCY 
CHILD RESIDENT 
NAS WHmNG FIELD 
MILTON, FIELD 
SITE3 

CARCINOGENIC EFFECTS 

COMPOUND 

INORGANIC OR SOIL UNITS INTAKE ORAL CANCER RISK DSRMAL INTAKR DBRMAL CANCER RISK TOTAL 
ORGANIC CONCENTRATION INGESTION CSF INGESTION ABS ,I, DERMAL CSF 121 DLRMAL CANCER 

UO (mgrlqdny) (mVly-day)-’ (mpg-day) (mpltg-dayy’ RISK 

I 10.1 mg/kg 1.8E-06 13 2.8E-06 0.001 1.8ti-08 1.5 2.8E-08 2.8Eo6 
SUMMARYCANCERRISK 3E-06 3E-08 3E-06 

[1] USEPA Region IVguidmw ~ptifies absorption factors of 1% for organia and 0 1% for inorganica 0+wanbs 1595). 
[2] Calculated fkom oral CSFa 

NONCARCINOGENIC EFFECTS 

INORGANIC OR SOiL IlNlTS INTAKE ORAL HAZARD DERMAL INTAKS DERMAL HAZARD TOTAL 

COMPOUND ORGANIC CONCSNTRATION INGESTION RI-D QUOTtENT ABS 111 DRRMAL Rm 121 QUOTIENT HAZARD 

II0 (m&-day) (m&-dry) INGESTION (m--day) (mplm-day) DERMAL QUOTIINT 

Aluminum I 29300 mgkg 1.9E-01 1 .OE+OO 0.187 0.001 1.9E-03 2.OE-01 0.00931 0.197 
Antimony I 8.3 m&g 5.3E-OS 4.OE-04 0.133 0.00 1 5.3E-07 4.OE-06 0.13188 0.265 
Ancnlc I 10.1 mgkg 6SE-OS 3.OE-04 0.215 0.001 6.4E-07 2.9E-04 0.00221 0.217 
Chromium I 46.2 mgkg 3.OE-04 S.OE-03 0.059 0.001 2.9E-06 5.SE-04 0.00534 0.064 
Iron I 29800 mgkg 1.9E-01 3.OE-01 0.635 0.001 1.9E-03 6.OE-03 0.31566 0.951 
Vanrdlum I 4.5&-04 7.OE-03 0.064 0.001 4.SE-06 2.1E-04 0.02122 0.085 

SUMMARY HAZARD INDEX If 0.49 1.1 
[I] USEPA Region IV ~dana specifia absorpbon fxton of 1% for oqamcs wd 0 1% for inorgrmra @kwanber 1995) 
121 Cdmlated horn oral RI% 



TABLE C-47 . 

DIRECT CONTACT WITH AND INCIDENTAL LNCESTION OF SURFACE SO% CENTRAL TENDEN(‘\ 
OCCUPATIONAL WORKER 
NM WHITING FIELD 
hlILTON, FIELD 
SITE 9 

EXPOSURE PARAMETERS EQUATIONS 

1 PARAMETER SYMBOL 

cs 
JR 
R 
AF 

AI3 
SA 

Dh”“d 
CF 
CF 
BW 

EF 

ED 

AT 

VALUE 

chemical-specific 

50 
SO?4 

02 

chemical-rpecific 

2,@343 
chemical-specific 

I OOE-09 

I WE-06 

70 
250 

9 

70 
9 

lation of the damally B 

Ye.- 
years 

rbed dose 

USEPA, 1991 

USEPA 1992 

lfltmC8 

USEPA 1991 Human Health Evaluation Manual, Supplemental Gundance “Standard Default Exposure Facton”. 

USEPA I992 Region 6 htemcnandum Central Tendency and RME Exposure Parameten 

USEPA 1995. Supplemental Guidance to RAGS Region IV, Human Health Rnk Assessment Bulletin No 3 

USEPA I996 Exposure Facton Handbook. 1996 

UNITS SOURCE 

lemical-specific 

w’day USEPA 1996 

unitlelu Assumption 

mglcm2-event USEPA 1992 

unitless Assumption 

cm’ USEPA 1996 

m&&-event USEPA 1995 

k’“p Organic conversion 

ksimg Inorganic convenion 

$ USEPA 1991 

dw’ye= IJ 1 USEPA 1992 

Yem USEPA, I992 

ABB-Environmental Servicq Inc. 

NEWCXXLS 

1 I9198 

3 

CANCER RISK = INTAKE (mgkg-day) I CANCER SLOPE FACTOR (mgkg-dayy’ 

HAZARD QUOTIENT = INTAKE (m&-day) I REFERENCE DOSE (mglkg-day) 

INTAKE?N,qmno,, = CS I IR I. FI x CF ‘I EF I ED 
BW x AT x 365 daysIyr 

INTAKE -o.amu.=D . &*xSArEFxED 
BW I AT I 365 dayslyr 

Where: 
D&W = CSrAFrABSxCF 

Note: For noncarcinogenic effects, AT = ED 



‘CABLE C-47 

DIRECT CONTACT WITH AND TNCIDENTAL INGESTION OF SlIRFACE SOIL CENTRAL TENDENT 

OCCUPATIONAL WORKER 
NAS WrUmG FIELD 

MILTON, FIELD 

SITE 9 

COMPOUND 

INORGANIC OR SOIL 

ORGANIC CONCEZNTRATION 

I II0 I I (mrgkpdsy) (mg&dsy) ’ 

AlWflIC I I I 10.1 lmgiks I 3.2E-07 1 1.5 4.8E-07 1 
SUMMARYCANCERRISK 5E 

i[l] USEPA Region IV guidance specifies absorption facton of 1% for orgamcs and 0 1% for morgamcs (November 1995). 

INTAKE 
INOESTION 

ORAL 

CSF 

CANCER RISK DERMAL INTAKE DERMAL CANCER RISK TOTAL 

INGESTION ABS 111 DERMAL CSF 121 DERMAL CANCER 

(,q&-day) (m&-day)-’ RJSK 

-. 0.001 5.1E-09 1.5 7&E-09 4.8E-07 
-n7 I SE-09 SE-07 

I [2] Calculated from oral CSFr 
I 

NONCARCINOGENIC EFFECTS 

I INORGANIC OR SOIL IJNITS INTAKE 

COMPOUND ORGANIC CONCXNTRATION INGESTION 

Aluminum 

I UO I I 1 MkvW 
I I I 29300 Imgkg I 7.28-03 

Antimony 

AlWhliC 

Chromium 

Iron 

SOIL 1 IJNITS I INTAKE 

I 8.3 mgkg 2.OE-06 
I 10.1 mgkg 2SE-06 
I 46.2 mglkg l.lE-05 
I 29800 mgkg 7.3E-03 

I OLU ORAL HA7ARD HA7ARD DERMAL DERMAL INTAKE INTAKE DEIWAL DEIWAL HAZARD HAZARD 

Rm OUOTIENT QUOTIENT ABS Ill ABS 111 DERMAL DERMAL Rm 121 Rm PI QUOTIENT QUOTIENT, 

(m&g-day) INGESTION INGESTION (mgkday) (mgkday) (mentpday) (mentpday) DERhUL DERhUL 

* nPlnn l.OE+OO 1 -J -IT .03 7.2E-03 I 0.001 1 l.lE-04 I 0.001 l.lE-04 2.OE-01 2.OE-01 I 5.7E-04 5.7E-04 
-03 0.001 3.2E-08 4.OE-06 8.1E-03 
-03 0.001 4.OE-08 2.9E-04 1.4E-04 
-03 0.001 1.8E-07 5.5E-04 3.3E-04 
^^ - -71 I .2E-04 6.OE-03 1.9E-02 

4.OE-04 5.1E-03 0.001 3.2E-08 4.OE-06 8.1E-03 
3 .OE-04 8.2E-03 0.001 4.OE-08 2.9E-04 1.4E-04 
5.OE-03 2.3E-03 0.001 1.8E-07 5.5E-04 3.3E-04 
3.OE-01 2.4E-02 0.001 I .2E-04 6.OE-03 1.9E-02 
7.OE-03 2.48-03 0.001 2.7E-07 2.1E-04 1.3E-03 

0.05 0.0: 
Vanadium I I I 70.1 mgkg I 1.7E-05 

SUMMARY FIAZARD INDE.’ 

-05 1 7.OE-03 1 2.4150~ 1 u.Wl 1 2.7E-07 1 2.1E-04 1 1.3E-03 
nv.x I 0.051 I 0.0: 

iI] USEPA Regmn IV guidance specifies absorption facton of I ?‘r for orgamc~ and 0 I % for morganio (November 1995). 

[2] calculated from oral RtTh 

TOTAL TOTAL 

HAZARD HAZARD 
QUOTIENT QUOTIENT 

7.7&-03 7.7&-03 
1.3E-02 1.3E-02 
8.4E-03 8.4E-03 
2.6E-03 2.6E-03 
4.48-02 4.48-02 
3.8E-03 3.8E-03 

n.r n.r 

AEzBEnvironmental Services, Inc 

NEwcr.xLs 

1 I9198 
\ 



. 

TABLE C-48 

INGESTION OF GROUNDWATER AS DRINKING WATER (IJNRLTERED SAMPLES) 
ADULT RESIDENT 
SITE 9 
MILTON, FLORIDA 

EXPOSURE PARAMETERS 

PARAMEI-ER SYMBOL 

CENTRAllON WATER I cw 
INGESTlON KATE 

BODY WEIGHT 
CONVERSION FACTOR 

EXPOSURE FRF.QUENCY 
EXPOSURE DURATlON 
AVERAGING TlhlE 

lR 
BW 

CF 

EF 

ED 

VALUE 

chemical-spccilic 

1.4 

70 

0.001 

350 

7 

UNITS SOURCE 

ugllikr 

litcddry USEPA. 1995 

B USEPA. 1991 

--I-- 

me’us 
days/year USEPA. 1995 

ycrn USEPA. 1995 

CANCER 
I 

AT 
I 

70 ye.n USEPA. 1991 

NONCANCER AT 7 ye.” USEPA. 1991 
7 

USEPA. 1991. Human He&h Evaluation Mmurl, Suppkmeoal Ouidancc: 

Factors’; OSWER Directiw 9285.643. 

CANCER RISK = INTAKE (mB&g&y) I CANCER SLOPe FACFOR b@kcdM 

HAWRD QUOTlENT - INTAKE (m&.&q) I REFERENCE WSE bJ1u-asl) 

INTAKE = m 
BW x AT I 365 &y/year 

Nde: For IRWEWC~BIC &da, AT = ED. 



TABLEC-48 

INCESTlONOFCROUNDWATERASDRlNKINCWATER(UNFILTEREDSAMPLES) 
ADULTRESIDENT 

SITE9 
MILTON,FLORIDA 

CARCINOGENIC EFFECTS 

coMPouND 
WATER 

CONCENTRATION 
UTWS INTAKE CANCER SLOPE 

lNGlBTlON FACTOR 

hl&+Y) (mglkg-dpy)‘-1 

CANCER. RISK 
lNGEsTlON 

AlBUlk 2.2 UCnlTER 4.2BO6 1.5 6.3~06 

TOTAL CANCER RISK 6E-06 
I 

NONCARCINOGENICEFFECTS 

WATER UNlTs lNTAKE -CE HAZARD 

COhlPouND CONCFNTRATlON INGESTlON DOSE QUOTUBT 

lmpm+Y) (Wk-daYJ lNGlBTlON 

Aluminum 
Armlie 

ND = no data available. 

1300 UG/LlTm 2.5E-02 l.OE+OO 2.5B02 

2.2 UGlLlTER 4.2B05 3.oFA4 1.4E-01 

TOTAL HAZARD INDEX 0.2 

f 



TABLE C-49 

INGESTION OF GROUNDWATER AS DRlNKtNG WATER (XINFlLiERED SAhLPLES) (CENTRAL. TENDENCY) 
CHILD RESIDENT 
SITE9 
MILTON, FLOFUMA 

PARAMETER SYMBOL VALUE 

CONCEKTRATION WATER cw cizlnkal-specific 

INGESTION RATE a 0.7 

BODY WEIGHT BW I5 
CONVERSION FACTOR CF O.u)I 
EXPOSURE FREQUENCY EF 350 
EXPOSURE DURATION ED 2 

AVERAGING TIME 
CANCER AT xl 

NONCANCER AT 2 

US&PA, 1991. Mann IhI& Evdution Mud, SuppLcnatu) Guidua: 
‘Stardmd Dcfdt Exposm F~aon’; OSWER Dimdii 9285.603. 

USEPA, IW5. R&a N Stq+ndd Gulraoc to RAGS, Bdkcio No. 3, Nouanbcr. 

SOURCE 

USEPA, 1995 
USEPA, 1991 

USEPA, 1995 
USEPA, 1995 

USEPA. 1991 
USEPA, 1991 

CANCER RISK = INTAKE (mu) x CANCER SLOPE FACTOR (m-)-l 

HAZARD QUOTIEM = INTAKE (m&-&y) I RBFRRRNCE DOSE (m&daf) 

INTAKE = m 
BWxATx36Sdayslyor 

Nok For nonca&naRenk s(leds. AT = RD. 



TABLE C-49 

INGESTION OF GROUNDWATER AS DRINKING WATER (UNFILTERED SAMPLES) (CENTRAL TENDENCY) 
CHILD RESIDENT 
SITE 9 
MILTON, FLORDIA 

CARCINOGENIC EFFECTS 

COhlPouND 

I 
WATER UNlTS lNTAKE CANCER SIBPE CANCER RISK 

CONfXiWRATlON INGESTlON FACTOR lNGESTlON 

bwLg*Y) (mp/kgdBy)^-1 

I I I I I 

I Arsenic I I 2.8~06 1 1.5 I 4.2&06 1 

I I I I I 
TOTAL CANCER RISK I 4E-06 

NONCARCINOGENIC EFFECTS 

WATER UNlTS INTAKE -CE 

coMFrKJND CONCFNTRATlON lNGESTlON DOSE QUOTIFNT I 
(mgkg-dny) bl4~~~Y) lNGl?STlON 

I I I I I I 
(mgkg-dny) bl4~~~Y) lNGl?STlON 

Alluninum Alluninum 1300 UGlUTER 1300 UGlUTER S.%E-02 S.%E-02 l.OE+OO l.OE+OO 5.8l.C02 5.8l.C02 

AreeniC AreeniC 2.2 UG/lIlER 2.2 UC/lIlER 9.8E05 9.8E05 3.0504 3.0504 3.3E-01 3.3E-01 

: : 
TOTAL HAZARD INDEX TOTAL HAZARD INDEX 0.4 0.4 



TABLE C-SO . 

DIRECT CONI-ACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL (CENTRAL TENDENCY) 
ADULT RESIDENT 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE IO 

EXPOSURE PARAMETERS 

sYRlBoL 

CS 
IR 
Fl 
AF 

A& 

SA 
DA, 

CF 
CF 

BW 

EF 

ED 

AT 

VNAR 

chemical-e.pccfic 
50 

IWR 
0.2 

chemical-rpccific 

5.m 
chemical-q&t% 

l.WE-09 
l.WE46 

70 

350 

7 

me/h USEPA. 19% 
UnitIan USEPA, 1995 

mglcm”evmt USEPA, 1992 
wlitlar USEPA. 1995 

cm’ USEPA. 1992 
mglcm’-evmt USEPA, 1992 

WV3 organic ccmcnion 

kglmg Inorganic convenion 

kg USEPA. 1991 

daplycw USEPA, 1992 

)X%” USEPA. 1992 

lo 
7 

p 

USEPA. 1992. Region 6 Memmaadum: Central Tendency and RME Eqowre Paramcten 

Y*m USEPA, 1991 

yeall USEPA. 1992 

I USEPA. 1995. Supplemental Guidance to RAOS : Region IV, Human Health Ruk timart Bulk& No. 3. 
USEPA, 19%. Eqaurc Facton Haadbwk. 1996. 

I 

EQUATIONS 

CAN&R KISK = INTAKE (ms/kg-&y) 1 CANCER SLOPE FAcI’oU (Illd%bry)-’ 

HAZARD QUOTIENT = INTAKE (m&day) I RicFERmCE DOSE bdkg-hY) 

INT~~unon =CS 
BW x AT x 365 dayslyr 

INTAm-= D&,xSAxEFxED 

BW x AT x 365 dayslyr 

wbirez 

D4.e.1 = CSxAFxABS,xCF 

Note: For nommcinogeak effeeta, AT = ED. 

ABB-Eavirrmwotal Se&a. Inc. 
u~ctlo.xls 
1113198 



TABLE C-SO . - 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL (CENTRAL TENDENCY) 
ADULT RESIDENT 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 10 

CARCINOCEMC EFFECTS 

INORGANIC OR SOlL mills INTAKE ORAL CAN- RISK DmuN. INTAKE - c4Nc5xRJsK TOTAL 
CmlPom ORCANlC CONCMTRATlON lNC8STtON (SF MClmlON Nts PI LmhfAL -F PI OWMAL CANCSI 

110 Ill (aJkgd.yJ W4-W wukda) @e-w-’ USC 

Bemo(n)sdhmc-mc 0 109 uglkg 7.SE-09 7.3E+OO 5 .SE-08 0.01 1 .SE-O9 8.OE+OO 1.2E-08 6.6E-08 
Bmzofa)pyrme 0 1310 uglkg 9 .OE-08 7.38+00 6.6E-07 0.01 1.8E-08 8.OE+oo 1.4E-07 8.OE-07 
&nzo@)fluornnthCNe 0 MZ uglkg 9.7L09 7.3E+OO 7.lE-08 0.01 1 .QE-OQ 8.OE+OO 1.6M8 8.7E-08 
Benzo(k)fluo~enc 0 10.s uglkg 7.2E-10 7.3E+OO 5.3E-09 0.01 1.4E-10 8.OE+Oo 1.2E-09 6.4E-09 
W- 0 1.4 uglkg 9.6E-11 7.3E+OO 7.OE-IO 0.01 l.QE-11 a.OE+oJl l.SElO 8.SElO 
Wnuo(rqh)ardhtarme 0 MI uglkg 2.4E-08 7.3lz+OO 1.7E-07 0.01 4.8E-09 8.OE+OO 3.8Eo8 2.lE-07 
~~m3-=m~ 0 85.4 ug/kg S.8E-OQ 7.3l?+Oo 4.3508 0.01 I .2E-O9 8.OE+OO 9.4E4N 5.2E-08 
Arodor-1254 0 366 uglkg 2.SE-08 7.7E+OO 1 .QE-07 0.01 S.OE-09 8.6E+OO 4.3E-08 2.4E-07 

I 6.4 mglkg 4.4E-07 1 .SE+OO 6.6E-07 0.001 8.8E-09 1 .SE+OO 1.3E-08 6.7-7 
SUMMARY CANCER RISK 3E-07 2Eo6 

[I] Toxicity qubht factors applied to carcingtic PAlis pe’ USEPA Region IV guidance WEPA, 1995, 
USEPA Region IV guidance rpwifia absorption facton of 1% for organics and 0.1% for inorganic8 (November 1595). 

NONCARCINOCEMC EFFECTS 

lNoRGAhlc OR 
ORGANIC 

110 

0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
1 
0 

SOIL 
CONCZlWTlMllON 

UNlfs 

4.8 uglkg 
1090 uglkg 
mo uglkg 
1420 uglkg 
IOSO ug/kg 
MOO uglkg 
347 ugtkg 
854 uglkg 
36s uglkg 

24100 mglkg 
6.4 mglkg 

17500 mglkg 
45.2 mglkg 

I 666000 Jug/kg 
SUMMARY 

(I] USEPA Re@n IV &tum apeda absoqtim factan of 1 R for or@micr and 0.1% for inorgSnc# 

I [2]CacuQtedfmmdR1T)I. , 

INTAKE 
INGEsnoN 
(atibdnt 

3.3E-09 
7.SE07 
9.OE-07 
9.7E-07 
7.2E-07 
9.6507 
2.4E-07 
5.8E07 
2.SE-07 
1.7E-02 
4.4~06 
1.2E-02 
3.lJxS 
4.6E-04 

&UtD INDEX 
member, 1995). 

,.E 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

2.OE-05 1.3E-02 
1 .OE+OO 1.7E-02 
3 .OEU4 1 .SE-OZ 
3.OE-01 4.OE-02 
7.oE-03 4.4E-03 
3 .oE+O2 l.SE.02 

0.1 

- 
M-s PI 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 
0.001 
0.01 - 

INTAKe 
&zzi 

6.6E-10 
1.x-07 
1.8E-07 
1.9E-07 
1.4E-07 
1.9E-07 
4.8J3-08 
1.2E-07 
5 .OE-08 
3.3Ea4 
8.8EO8 
2.4E-04 
6.2E-07 
9.lE-OS - 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

l.SEJJS 2.88-03 
2.OE-01 1.7E-03 
2.98-04 3 .OE-04 
6 .OE-03 4.OE.-O2 
2.1E-04 2.9E-03 
2.7802 3.4M3 

~~~ 0. 

TOTAL 
RA7AKB 

otmmr 

1 SE-02 
1 e8E-02 
1 .SE-O2 
8 .OE-02 
7.4E-03 
1.9E-02 

0.1 



TABLE C-S1 . 

. 

i 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL (CENTRAL TENDENCY) 
CHfLD RfSlDENT 
NAS WHFIINC FIELD 
hllLTON, FLORIDA 

SITE 10 

EXPOSURE PARAMETERS EQUATIONS 

VNAE 

cbeminl-specifii 
100 

lW% 

0.2 
age-specific 

cbemicrl-sprific 
I .WEW 
I .WE49 

I5 
age-lpecific 

3.50 
2 

age-specik 

766 

chemica-specific 

CMCKit RJSK = INTAKE (nq&-dsy) x CANCW SLOPE FACTOR tm&d@ 

AAZARO QUOTIENT = Et-TAKE (mglt(l-dny) I -tx DOSE Wt0tt-W 

mAI(Eawlmo~ = - 
BW x AT x 365 daydyr 

fNTAw= (D~x~tATx36S&ydyeu)xSAy 

OlR -Tabk C-5-5; USEPA. 195 lnglcm’cvcnt 
I 
USEPA. 1992 

I 

I USEPA. IPJI 
s&#&q= SUM6AxFDIBW) 

orbnity u, Milton) Dir,= CSxAFxABSxCF 

N&t For noaurcino~enic effals, AT = ED. 



TABLE C-51 . 

DlRECT CONTACT WITH AND INCIDENTAL INCFSTlON OF SURFACE SOIL (CENTRAL TENDENCY) 
CHILD RESIDENT 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 10 

CARCINOGENIC EFFECTS 

1310 uglkg 

142 ug/kg 

10.5 @kg 

1.4 ugkg 

347 uglkg 

854 uglkg 

36s ug/kg 

2.4E-07 
2.6E-OS 
1.9~~09 
2.6E-IO 
6.3E-08 
1.6E-08 
6.7E-08 

7.x+88 

7.3lz+88 

T.JE+OO 

7x+OO 

7.3E+00 

7.3E+M) 

7.7E+o8 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

turAK.8 
DKRMAL 

2.7E-08 
3.OE-09 
2.2E-10 
2.9E-11 
7.3E-09 
1.8W 
7.7Em 

DmublAL 

cm PI 
@oww 

I.OE+OO 

ll.OE+oO 

8.oE+do 

O.OE+oO 

l.OE+oO 

t%OE+ob 

S.OE+OO 

, tuE+oo 

[I] Toxicity eqtixknt fwton applied to nrciagoenic PAHs per USEPA Region IV gtidanee (USEPA. 1995) 
121 USEPA Region IV guidanrr apecifrs horpticm facton of I % for ognnics and 0. I % for inognnin (November 1995). 
J3j Cslcuhlrd fmm on1 CSfr. 

I [2] cn1culate.d from ornl RIDS. 

MORGAMC OR 

ORCANlC 

I/O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

I 

I 

I 

0 I 

4.8 uglkg 

1090 tJg/kg 

w10 ug/kg 

1420 tlglkg 

1050 uglkg 

Moo uglkg 

347 uglkg 

834 Ugikg 

365 uglkg 

24300 mg/kg 

6.4 @kg 

17S00 mg/kg 

45.2 “g/kg 

7.oE-06 
8.4E-06 
9.1E-06 
6.7E-06 
8.9E-06 
2.2E-06 
5.%-06 
2.3E-06 
1.6E-01 
4.IE-05 
l.lE-01 
2.9E-04 

I 4.3Ea3 

DFmuL 
Ass PI 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 
0.001 
0.01 

INTAlc 

8.OE-07 
9.6L07 
l.OE-06 
7.7E-07 
l.OE-06 
2.X-07 
6.3E-07 
2.7E-07 
1.8E-03 
4.7E-07 
1.3Jz-03 
3.38-06 
4.9Jz-04 

1.3E-01 
1.6E-01 
1.4E-01 
5.9E-01 
S.7EM 
1.6E-01 

1 

ABB-Wwimnmcntal Services, he 
~~ctlo.xk 
1113198 

i 



TABLE C-52 . 

DIRECT CONTACT HTTE AND INCIDENTAL INGESTION OF SURFACE SOIL (CENTRAL TENDENCY) 
ADULT TRESPASSER 
NAS WBlTlNC FIELD 
MILTON, FLORIDA 
SITE 10 

EXPOSURE PARAMETERS 

L PARAMmER SYMBOL VALUE 

CONCENlXATlON SOIL cs &mica)-specific 

INCRBTION RATE Ill so 

FRACTION INCESl’ED R loo% 

ADHERENCE FACTOR AF 0.2 

ABSORYFION FRACFION ABS., chemical rpcdic 

SURFACE AREA EXPOSRD SA 5.ooo 

LKISE ABSORBED PER EVENT DAWd chemicnl rpxitic 

CONVERSION FACTOR CF 1 sm-06 

CF I .mm 

BODY WEIGHT BW 70 

EXPOSURE FREQUENCY EF 45 

EXPOSURE DURATION ED 7 

AVRRAGINC TIME 

CAN-R AT 70 

AT 7 

I 

USEPA. 1991. Human Health Evaluation Manual. Supplemental Guidana: ‘Standard D 

OSWER Directive 9285.643. 

I NONCANCER 

lmlrs SOURCE 

temical-qeclfic 

WW USEPA. 1996 

unitless USEPA, 1995 

mglcmzcveat USEPA. 1992 

unitlcrs USEPA, 1995 

cm’ USEPA. 1992 
mglcm2cvent USEPA, 1992 

Ww Inorganic conversion 

k/w Orgfmlc conversion 

kg USEPA, 1991 

dsyrlycar USEPA, 1992 

Y-f, USEPA. 1992 

Y- USEPA, 1991 

Y- USEPA, 1992 

ult Exposunz Faam’; 

USEPA, 1992. Region 6 Memorandum: Central Tendency end W Exposure Pmametcn. 

USEPA, 1995. Supplemcntel Guidance to RAGS : Region IV, Human Health Risk Anessment Bulldin No. 3. 

USEPA, 1996. Exposure Faccon Handbook. 1996. 

EQUATIONS 

!ANCER RISK = INTAKE (mgiltg-d~y) x CANCEB SLOPE FACTOR (mg/lg-day)-’ 

IAZARD QUOTIENT = INTAKe (mg/kgday) I REFERENCE DOSE (mgil@ay) 

~~~cwrloN= CS 
BW I AT I 365 dayslyr 

WhUX?: 
DArrs(p AF x ABS, x CF 

NOW For adog& effecter AT = ED 

ABB-Environmental Servicer. Inc. 
S8-CtlO.XlS 
l/13/98 



TABLE C-52 

DIRECT CONTACT MTl.E AND INCIDENTAL INGESTION OF SURFACE SOIL (CENTRAL TENDENCYJ 
ADULT TRESPASSER 
NAS WEITING FlELD 
MILTON, FLORIDA 
SITE 10 

CARCINOGENIC EFFECTS 

INORGANlC SOIL UNrrs IhTAKF. ORAL CANCER DERMN. IhTARR DERMAL CANCER TDTAL ’ 
COMPolmD OR ORCANK CONCENTRATION INCESTION CBF RISK AWM DBRMAL cm PI RISK CAWER 

I/O 11) (mgkgday) OwWW INGRSTION (m&-&y) odu4P DRRMAL ItIBK 
Bem&)anth-c 0 109 ugkg 9.6E-10 ?.3Ei88 7.OE-09 0.01 1.9ElO 8.OEiOO 1.5E-09 8X&9 
&nzo(a)pyr- 0 1310 ugkg 1.2E-08 7.3EtO8 8.4E-08 0.01 2.3EO9 S.OE+OO 1.8Eo8 1 .OEJJ7 
Rdl*)fhlOIdhCtle 0 142 q/kg 1.3E-09 7.3Et88 9.1E-09 0.01 2.3&10 B.OE+dB 2.oEaJ l.lE-08 
Bm7.+)tlUwPlllh~~ 0 10.5 ugtkg 9.2E-11 73E+OO 6.8E-10 0.01 1.8811 8.OEt88 l.SE-10 8.2blO 
Chynwne 0 I.4 ugllrg l.ZE-11 ‘IJEt 9.OE.11 0.01 2.5E12 B.OEtO@ 2.0511 l.lE;lO 
Mbmto(n,h)anlh-e 0 347 uglkg 3.lEo9 7.3EtOO 2.2E-08 0.01 6.1ElO E.OEtO 4.9&09 2.7E.08 
~dmo(l,2,3-=0~~~c 0 85.4 ugkg 7SE-10 7.3Et88 5.5Ba9 0.01 l.SElO 8.OEt88 1.2E-09 6.7EU9 
Arocbt-1254 0 365 uglkg 3.2E-09 7.7EtfM 2.SE-08 0.01 6.4E-10 8.6E+OO 5.5E-09 3.OEa8 
Arrenk I 6.4 mglkg 5.6E-08 1.sEtOO S.SE-08 0.001 1X-09 15Etoo 1.7E-09 8.6E-08 

SUMMARYCANCERRISK 2E-07 4E-08 3E-07 
[I] Toxicity equivalent factors applied to ca-cinganic PAHI per USEPA Region IV guidana (USEPA. 1995) 
[2] USEPA Region N guidance specifies abrarption factors of 1% for organin and 0.1% for inorganica Wvcmber 1995). 

131 Cakulatcd from oral CSFs. 

NONCARCINOGENIC EFFECTS 

INORCANlC OR 
ORGANIC 

I10 

0 
0 
0 
0 
0 
0 
0 
0 
0 
I 
1 
I 
I 
0 

4.8 uglkg 
1090 ugkg 
1310 q/kg 
1420 ug/kg 
1050 ugkg 
1400 ugkg 
347 ugkg 
854 ugkg 
365 ugkg 

24300 mgRg 
4.4 mgkg 

17500 mgkg 
45.2 mgkg 

666ooo lupkg 5.9FAs 

SlIMMARY HAZARD INDEX 
[l] USEPA Region Iv guidanc% specifier absorption f&on of 1% for organicl and 0.1% for inorganics @bvcmbcr 1995). 

INTAKR 
INGESTION 
(m-y) 

4.2ElO 
9.6EJl8 
1.2E-07 
l.fE-07 
9.2E-08 
1.2E.07 
3.lE-08 
7.5E-08 
3.2E-08 
2.lE-03 
5.6E-07 
1 SE03 
4.oE.06 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

f.OE85 1.6M3 
l.OEtOO 2.lE-03 
3.OE-04 1.9E-03 
3.oE-01 S.lE-03 
xoE-83 5.7Ea4 
3.0E-82 2.OM3 

0.02 

DERMAL 

*IIS PI 

- 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 
0.001 
0.01 

- 

IWARE DERMAL HAZARD 
DRRMAL. mw QUOTlENl’ 

OwWW 0Wb-M 1 DERMAL 

8.SEfl 1 ND1 
1.9E-08 ND 
2.3E-08 ND 
2.X-08 ND 
1.8Eo8 ND 
2.SE-08 ND 
6.lE-09 ND 
l.SE.08 ND 
6.4EX19 l.ln?4~ 3.6E-04 
4.3E.05 2.oE-81 2.1E-l-M 
l.wo8 2.9E-84 3.9E-05 
3.wo5 6.OEoJ 5.1M3 
8.OE-08 2.1E-84 3.8E-04 
1.2Ea3 I 2.7Ea.2 I 4.3E-04 

I ^ ^. 
2.4E-03 

0.02 

I (21 Calculated fronl oral BfLh. 

ABB-Environmental Sewiar. Inc. 
¶S~CtlO.XlS 
l/13/98 

I 



TARLEC-55 . 

DIRECT CONTACT WITH AND INCIDENTAL INGESTfON OF SURFACE SOIL (CENTRAL TENDENCY) 

ADOLESCENT TRESPASSER 

NAS WHITING FIELD 

MILTON, FLORIDA 

SITE IO 

MPOSURE PARAhlETERS 

BODY w33CAT 

cs 

IR 

Fl 

AF 

SA 

Am 

CF 

CF 

BW 

W 

EF 

ED 

ED, 

.%&.4 

D4.d 

AT 

AT 

a 

VNBl? 

chemicrl-ipcilic 

SQ 

lW% 

0.2 
age-apccific 

chemical-specific 

I .C#E-O6 

I.WE- 

4s 

rge-rpccific 

45 

2 
agc-spccifx 

1013 

cbemicd-*@fit 

70 

2 

nyabkrbdd¶t. 

QIR -Tabk C-5-k USEPA. 1992 

FzQUATIONS 

CANCER RlSK = INTAKE (m&+y) x CANCER SL0PK FACTOR (m&day)-’ 

HAZARD QUOTIENT = lNTAKE WRRg~Y) 1 -CE DOSE bd4vW 

mAKEmsnu = ATx3LS&ydyar)xS~ 

wllem 

sh = SUM(SA,XE~~BW~ 

DA,-, = CSxAFxAUS,xCF 



TABLECX3 * 

DIRECT CONTACT WlTH AND INCIDENTAL lNGESllON OF SURFACE SOIL (CENTRAL TENDENCY) 
ADOLESCENT TRESPASSER 
NAS WHITING FIELD 
hllLTON, FLORIDA 
SITE 10 

CARCINOGENIC EFFECIS 

DNLMAL 
mm 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

v 

ORAL 

CSP 

@84-W 

7.3E+OO 

CAN- NSR 
U’lGlBTiON 

3.1E-09 
3.78-08 
4.1E-09 
3.OElO 
4.OE-11 
9.9E-09 
2.48-09 
l.lE-08 

mTAN3 DNtMU CANCSRNSK 
DNtMAL QF PI DmMAL 

(IJ4-da) @sk-wv 

3.9E-10 o.oEtal 3.1E-09 

INORGAMC OR 
ORGANIC 

SOIL. 
CONClNlltAllON 

189 

1310 

142 

10.5 

1.4 

347 

81.4 

363 

5.lE-09 7.3E+O0 

5.6E-10 7.3Et 00 

4.lL11 7.3EtOO 

5.5El2 7.3EtOO 

1.4E-09 7.3EtOO 

3.3E-10 7.3E+OO 

1.4~~09 7.7Etoo 

4.lE-09 S.OE+OO 3.7E-08 7.5E-08 
5.1810 E.OE+W 4.x-09 8.1E-09 
3.7E-11 #.oE+lNl 3.OE-10 6.OE 10 
5.OE12 s.oEtw 4.OEll 8.OE11 
1.2Jz-m ME+w 9.9E-09 2.OE-08 
3.oEP10 mE+w 2.4E-09 4.9E-09 
1.3E-09 1 mm00 l.lE-08 2.2E-08 

4.1E-08 

7 
3.8E-08 

===-=EE 

USEPA R&a 
J3l Calculaed fmm on1 CSR. 

I % for ogank-a and 0. I % for inorganica (November 1995). 

NONCARClNCUXNlC EFFECTS 

coMPouhD 

2-&xsnon, 

INTAm 

MCK9llON 

ORAL 
RN 

flEglkgd~ 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

2.oE-05 

LOEtW 

3.oEO4 

3.oE-01 

7.oEos 

3.0&02 

HAZARD 

QUO- 
INGESTION 

2.5803 
3.3803 
2.9E-03 
8.OE-03 
8.8E-04 
3.oEo3 

0.0 

INORGANIC OR 
ORCANC 

110 ( 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

I 

I 

I 
0 

ND 

ND 

ND 

ND 

ND 

Nrn 

NM 

NO 

1.8Eo5 

2.OEol 

2.9E-04 

6.OE-03 

2.1Fio4 

1.5E-07 

1.8E-07 
1.9E-07 
1.4E-07 
1.9Eo7 
4.8Fi-08 
1.2E-07 

5.OE-08 
3.3E-03 
8.8E-07 
2.4E-03 
6.2E-06 

0.01 1.4E-07 
0.01 1.6E-07 
0.01 1.8E-07 
0.01 1.3E-07 
0.01 1.7E-07 
0.01 4.3E-08 
0.01 l.lE-07 
0.01 4.6E-08 

0.001 3.OE-04 
0.001 8.OE-08 
0.001 2.28-04 
0.001 5.6E-07 
0.01 8.3E-05 

2.5E-03 
1.5E-03 
2.8E-04 
3.6E-02 
2.7803 

5.OM3 
4.8M3 
3.2E-03 
4.4EQz 
3.6E-03 

J 9.lM5 
SUMMARY HAZARD INDW 

[ 11 USEPA Re&m IV Suid&xc q&&s &sorption facton of I % for organica and 0. I % for inor&ca (Novemtcr 1995). 
121 calculated fcom onl RfDs. 

ABB-Envkmmeatrl Sewices, Inc. 
~~ctl0.xb 
l/13/98 



TABLEC-54 . 

DIREm CONTAlT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL (CENTRAL TENDENCY) 

OCCUPATlONAL WORKER 

NAS WHITING FlELD 

MlLTON, FlELD 

SITE 10 

EXPDBURE PARAhlETERS EQUATIONS 

snmx. 

CS 

IR 

FI 

AF 

ABS 

SA 

D-L4 

CF 

CF 

BW 

EF 

ED 

AT 

umrs SOURCB 

hemical-rpeeific 
md+ USEPA, 195% 

mitleac Auumptim 

mglcmf-ewmt USEPA. 1992 

mlitleu AuUmptiaD 

cm’ USEPA, 19% 

mg/cm*+~t usEp~. 1925 

V% Organic convcnion 

Wmr Inorganic conversion 

k USEPA. 1991 
ckiydyear [l] USEPA, 1992 

yran USEPA, 1992 

yean 

V- 

m&d dac. 

USEPA. 1991 

USEPA. 1992 

‘mmca 

I 
USEPA. 1992. Regina 6 Memorandum: Central Tmdmcy and Rh4E Expmure Panmeten. 
USEPA. 1995 Supplemental Ciuidaace to MO.9 : Rcgim IV. Human Heaitb Rik Asatsrment Bulletin No. 3. 
USEPA, 19%. Exwwu-e Facton Handbook. 1996. 

CANCER RISK = INTAKE (mglkgday) x CANCER SulpE FACTOR (mthdd 

HAZARD QUOTIENT = INTAKE (mgkda~l~ REFERENCE DOSE bgk&yl 

INT&wnon = - 
BW x AT x 365 days/y? 

INTAKEq- = DA-, 
BW x AT x 365 daydyr 

W&C: 
DA-= CSxAFxABSxCF 

N&t For noaurcinogenic eNa@, AT = ED 

ABB-Envimnmmti servica, Inc. 

u-ctlO.xlr 
l/13/98 



TABLE C--M . 
D 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SVRFACE SOIL (CENTRAL TENDENCY) 

OCCUPATIONAL WORKER 

NAS WHITING FIELD 

MILTON, FlELD 

SITE 10 

CARClNOGENlC EFFECTS 

INORGANIC OR SOIL wim 

ORCANlC CONCXNTTtAlION 

l/O [II 

0 109 u& 

0 1310 udkg 

0 142 udk 

0 1O.S w/kg 

0 1.4 u& 

0 347 @kg 

0 us.4 uglkg 

0 365 u&t 

Arunk I I I 6.4 jmglkg 
SUMMARY Ci 

4.OE-07 1 1.sEtw I 6.OE-07 1 0.001 1 3.7E-09 1 1.SEtaO I 5.6E-O!J 1 6.1E-07 
hNCER RISK I 7E-07 1 I 7E-081 8E-07 
93 [l] Toxicity equblent factor# applied to car&go&c PAHB per USEPA Region IV guidance (USEPA, 19 

[2] USEPA Region IV guidame spedia absorption factors of 1 I for orwicb and 0.1% for imwganin (November 1995). 

131 cllculabd from oral CSR. 

NONCARCINOGEMC EFFECIX 

FlORCANfC OR 

ORGNUIC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

I 

I 

I 

0 

4.8 ugtkg 
1090 ug/kg 
1310 ug/kg 
tao ug/kg 
IOSO ug/kg 
IWO ug/kg 
347 uglkg 
w uglkg 
365 uglkg 

MOO mglkg 
6.4 mglkg 

17500 mglkg 
6.1 mglkg 

. 

(lllg~&Y) 

2.3809 
5.38-07 
6.48-07 
6.98-07 
S.lE-07 
6.88-07 
1.7E-07 
4.28-07 
1.8E-07 
1.2E-02 
3.lE-06 
8.6E-03 
2.2&-05 

tWOO0 Jug/kg 3.38-04 
SUMMARY HAZARD INDEI 

‘[l] USEPA Regh IV guidance. apccifia absorption fadon of 1 I for organin and 0.1% for inqanicn (November 1995). 

[2] calcuk3td from Lx4 RfD8. 

MTAKK 

INGESTION 

(nlc~dmy) 

6.98-09 
8.2E-08 
8.98-09 
6.6E-IO 
8.8E-I 1 
2.28-08 
5.4E-09 
2.38-08 

ORAL CANCKR FUSK OlmhtAL INTARE BBRMAL CXNCUlR1BK TOTAL 

c?JP lNGl!SllON ‘mJP1 DBRMAL CaF PI CANCER 

OWWW” RISK 
73E+OO S.OE-08 0.01 6.3E-10 8.oEtw S.OE-09 5.5E-08 
7.x+00 6.OE-07 0.01 7.68-09 8.OEtOO 6.1E-08 6.6E-07 
75EtOO 6.5E3-08 0.01 8.2E-10 8.OEtOO 6.6E-09 7.2E-oa 
73EtOO 4.88-09 0.01 6.1E-11 8.OEtoO 4.9E-10 5.38-09 
73EtOO 6.4E-10 0.01 S.lE-12 8.oEtw 6.5E-11 7.1E-10 
7stwJ 1.6E-07 0.01 2.OE-09 8.OEtM 1.6E-Oil 1.8E-07 
‘IJEt 3.98-08 0.01 4,9E-10 8.OEtOO 4.OE-09 4.38-08 
7.7Etoo 1.8E-07 0.01 2.1E-09 8.6Etoo 1.8E-08 1.9E-07 

lNTAKB 

INGILWION --%tJzg 
ND1 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

2.oE-05 8.9E-03 
l.OEtOO 1.2E-U2 

3.OFZ-W 1 .OE-02 
3.oE-01 2.98-m 
7.OE-03 3.2E-03 
3.oE-olI l.lE-02 

I 0.08 

DeRntAL 

Am 111 

- 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 
0.001 
0.01 - 

INTAKB 

DRKUAL Bmlzl QUOTIENT 

oncrRI4Y) tinckiY, -iRnhlAL 

2.2E-10 1 ND1 
ND 

ND 

NC 

NC 

NE 

NE 

NE 

1.8E-OS 

2.OEol 

XPE-01 

6.OE-03 

2.1E-W 

2.7Em 

9.1E-04 
5.58-W 

I 9.9E-05 
I 1.3E-02 

9.7E-04 

I l.lE-03 
I 0.0. 

9.88-03 
I .2E-02 
l.lE-02 
4.2E-02 
4.1E-03 
1.2E-02 

0.10 

AB&Envirocunental Services, Inc. 

u-ctlO.xls 

I/13/96 



APPENDIX D 

ECOLOGICAL RISK DATA 



MBAF910.XLS 

Table D - 1 

Summary of Bioaccumulation Data 

Remedial Investigation and Feasibility Study 
Sites 9 and 10 

Analyte 

Naval Air Station Whiting Field 
Milton, Florida 

Bioaccumulation Factor [a] 
Log K, p] 1 Invertebrate [cl 1 Plant [d] I Mammal [e] I Bird [fl 

VOLATILES 
2-Hexanone 

SEMIVOLATILES 

Acenaphthene 

Anthracene 

Betuo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Butylbenzylphthalate 
Carbazole 

Chrysene 

Dibenzo(a,h)anthracene 

Dibenzofuran 
1 ,4-Dichlorobenzene 
Diethylphthalate 

b&(2-Ethylhexyl)phthaiate 

Fluoranthene 

Fluorene 

Indeno(1,2,3-cd)pyrene 

Phenanthrene 

Pyrene 
1,2,4-Trichlorobenzene 

PESTICIDESlPCBs 

Aroclor-1254 

NA NA 

3.9 5.4 5.OE-02 

4.5 5.4 S.OE-02 

5.7 5.4 5 .OE-02 

6.0 5.4 5 .OE-02 

6.1 5.4 5.OE-02 

NA 5.4 5.OE-02 
6.1 5.4 5 .OE-02 
4.9 4.4 5.OE-02 

3.76 kl 3.7 5 .OE-02 

5.7 5.4 5.OE-02 

6.5 5.4 5.OE-02 

4.1 4.1 5 .OE-02 
3.5 3.9 5 .OE-02 
3.2 4.4 5.OE-02 

5.1 4.4 5 .OE-02 

4.95 5.4 5.OE-02 

4.2 5.4 5 .OE-02 

6.6 5.4 5 .OE-02 

4.5 5.4 5 .OE-02 

5.3 5.4 5.OE-02 
4.3 3.9 5.OE-02 

7.1 IhI 6 5.8E+oo Ii] 

1 

NA 

5.9E-03 

5.9E-03 

5.9E-03 

5.9E-03 

5.9E-03 

5.9E-03 
5.9E-03 
2.2E-02 
5.6E-02 

5.9B03 

5.9E-03 

3.3E-02 
4.3E-02 
2.2E-02 

2.2E-02 

5.9E-03 

5.9E-03 

5.98-03 

5.9E-03 

5.9E-03 
4 ‘1c f-83 .JLi-“L 

1.2E-01 [i] 

NA 

3.8E-01 

3.8E-01 

3.8E-01 

3.8E-01 

3.8E-01 

3.8E-01 
3.8E-01 
1.5E-01 
1.5E-01 

3.8E-01 

3.8E-01 

1.5E-01 
1.5E-01 

1.5E-01 

1.5E-01 

3.8E-01 

3.8E-01 

3.8E-01 

3.8E-01 

3.8E-01 
! .5E-01 

3.8E+OO fi] 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

3.2E-01 [i] 
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Table D - 1 
Summary of Bioaccumulation Data 

Remedial Investigation and Feasibility Study 
sites 9 and 10 

Naval Air Station Whiting field 
Milton, Florida 

Analyte dog K, [b] 1 Invertebrate [cl I 
Biiaccumulation Factor [a] 

Plant [d] I Mammal [e] I Bird [fJ 

Aroclor-1260 7.1 Ih] 6 5.8E+OO [k] 1.2E-01 [i] 3.8E+OO [i] 3.2E-01 B] 

INORGANICS 

Aluminum 

Antimony 

Cadmium 

Iron 

Manganese 

Vanadium 
zinc 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

7.5E-02 [m] 

5 .OE-02 [m] 

l.lE+Ol 

NA 

2.OE-02 [m] 

1.2E-01 [ml 
1.8E+OO @I 

8.OE-04 [n] 

4.OE-02 [n] 

3.3E+OI b] 

NA 

5.OE-02 [n] 

l.lE-03 [n] 
6.1E-01 [r] 

7.5Ei02 [o] NA 

5.OE-02 [o] NA 

2.1E+OO [o] 3.8E-01 [4] 

NA NA 
2.OE-02 [o] NA 

1.2E-01 [o] NA 
2.1E+OO [o] NA 

TOTAL RECOVERABLE PEI-ROLEUM HYDROCARBONS 

TRPH NA NA NA NA NA 

NOTES: 

a] Units for bioaccumulation factors (BAFs) are mg/kg (fresh) tissue weight over mglkg (dry) 80’ weight for invertebrates and plants. 11 

The BAF unita for smaII mammals and smaI.I birds are mglkg (fresh) tissue weight over mg/kg (fkesh) food weight. 

No BAFs were calculated for volatile organic compounds because available evidence suggests that these analytes 

do not bioaccumulate (Suter, 1993, Maughan, 1993). 
b] Log K, values are from the Superfund Chemical Data Matrix (USEPA, 1993), unless otherwise noted. Average Log K, for 

classes of semivolatiles are presented in the second log K,,., column. When available, chemical class log K, averages are used 

instead of chemical specifk log K, to calculate BAF values. 

:] The value is an average BAF for semivolatika measured in earthworms (Beyer, 1990) , unkas otherwise noted. 

Dry weight vahres were converted to wet weight asmuning earthworm are 80 96 water (BAF Wm -rrtr = BAF+ vcicl*lO.2). 

I] Plant BAF were calculated using the following equation presented by Travis and Arms (1988) unless otherwise noted: 

log (plant Bioaccumulation Factor) = 1.588-0.578 (log K,,,,). The caIcuIated plant BAF value was converted from dry weight to wet weight 
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Table D - 1 

Summary of Bioaccumulation Data 

Remedial Investigation and Feasibility !%udy 
Sites 9 and 10 

Analyte 

Naval Air Station Whiting Fidd 
Milton, Florida 

Biuaccumulation Factor [a] 
Log I&,, lb] 1 Invertebrate [cl I Plant [d] I Mammal [e] I Biid [fj 

VOLATILES 
2-Hexanone 

SEMIVOLATILES 

Acenaphthene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fIuoranthene 

Benzo(g,h,i)peryIene 
Benzo(k)fluoranthene 
ButylbenzylphthaIate 
Carbazole 

Chrysene 

Dibenzo(a,h)anthracene 

Dibenzofkan 
1 ,bDichIorobenzene 
Diethylphthalate 

bis(2-EthyIhexyQphthaIate 

FIuoranlhene 

Fluorene 

Indeno(l,2,3-cd)pyrene 

Phenanthrene 

Pyrene 
1,2,4-TrichIorobenzene 

NA 

3.9 5.4 5.OE-02 

4.5 5.4 5 .OE-02 

5.7 5.4 5 .OE-02 

6.0 5.4 5 .OE-02 

6.1 5.4 5 .OE-02 

NA 5.4 5.OE-02 
6.1 5.4 5.OE-02 
4.9 4.4 5 .OE-02 

3.76 [g] 3.7 5 .OE-02 

5.7 5.4 5 .OE-02 

6.5 5.4 5.OE-02 

4.1 4.1 5 .OE-02 
3.5 3.9 5.OE-02 
3.2 4.4 5 .OE-O2 

5.1 4.4 5 .OE-O2 

4.95 5.4 5.OE-02 

4.2 5.4 5 .OE-02 

6.6 5.4 5.OE-02 

4.5 5.4 5 .OE-O2 

5.3 5.4 5 .OE-O2 
4.3 3.9 5 .OE-O2 

NA NA 

5.9E-03 

5.9E-03 

5.9E-03 

5.9E-03 

5.9E-03 

5.9E-03 
5.9E-03 
2.2E-02 
5.6E-02 

5.9E-03 

5.9E-03 

3.3E-02 
4.3B02 

2.2E-02 

2.2E-02 

5.9E-03 

5.9E-03 

5.9E-03 

5.9E-03 

5.9E-03 
4.3E-02 

1 

NA 

3.8E-01 

3.8E-01 

3.8E-01 

3.8E-01 

3.8E-01 

3.8E-01 
3.8E-01 
1.5E-01 
1.5E-01 

3.8E-01 

3.8E-01 

1.5E-01 
1.5E-01 
1.5E-01 

1.5E-01 

3.8E-01 

3.8E-01 

3.8E-01 

3.8E-01 

3.8E-01 
i .5E-Oi 

NA 

NA 
NA 

NA 

NA 
NA 

NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 

NA 

NA 

NA 

NA 
NA 

NA 
NA 
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Table D - 1 
Summary of Bioaccumulation Data 

Remedial Investigation and Feasihiity Study 

Sites 9 and 10 
Naval Air Station whiting Field 

Analyte 

Milton, Florida 

Binaccumulation Factor [a] 
Log K, [b] I Invertebrate [cl I Plant [d] I Mamma1 [el I Bid [fJ 

PESTICIDESlPCBs 

Aroclor-1254 

Aroclor- 1260 

7.1 [h] 6 5.8E+OO [i] 

7.1 [h] 6 5.8E+OO [k] 

1.2E-01 [i] 3.8E+OO fi] 3.2E-01 [i] 

1.2E-01 [i] 3.8E+OO [i] 3.2E-01 B] 

INORGANICS 

AIuminum 

Antimony 

Cadmium 

Iron 

Manganese 

Vanadium 
zinc 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

7.5E-02 [m] 

5.OE-02 [m] 

l.lE+Ol 

NA 

2.OE-02 [m] 

1.2E-01 [m] 
1.8E+OO [k] 

8.OE-04 [n] 

4.OE-02 [n] 

3.3E+Ol b] 

NA 
5.OE-02 [n] 

l.lE-03 [n] 
6.1E-01 [r] 

7.5E-02 [o] NA 

5 .OE-02 [o] NA 

2.1E+OO [o] 3.8E-01 [qJ 

NA NA 

2.OE-02 [o] NA 

1.2E-01 [o] NA 
2.1E+OO [o] NA 

TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 

TRPH NA NA NA NA NA 

NOTES: 

a] Units for bioaccumulation factors (BAFs) are mg/kg (fresh) tissue weight over mglkg (dry) soil weight for invertebrates and plants. 

The BAF units for smalI mammals and small birds are mg/kg (fresh) tissue weight over mglkg @esh) food weight. 

No BAFs were catculated for volatile organic compounds because available evidence mrggests that these analytes 

do not bioaccumulate (Suter, 1993, Maughan, 1993). 
b] Log K, values are from the Superhmd Chemical Data Matrix (USEPA, 1993), unless otherwise noted. Average Log K,,,, for 

classes of semivolati.Ies are presented in the second log K, column. When available, chemicrrl class log K, averages are used 

instead of chemical specific log K, to calculate BAF values. 

c] The value is an average BAF for semivolatiles measured in earthworms (Beyer, 1990) , unless otherwise noted. 

Dry weight V&ES were converted to wet weight armming earthworm are 80% water (BAF \hi~ vci~ = BAF+ vciohl/ 0.2). 

j 
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Table D - 1 
Summary of Bioaccumulation Data 

Remedial Investigation and Feasibility Study 
Sites 9 and 10 

Naval Air Station WhItIng Field 
Milton, Florida 

Biuaccumulation Factor [a] 
Analyte Log K, [b] I Invertebrate [cl I Plant [d] I Mammal [e] I Bid [fJ 

d] Plant BAF were calculated using the following equation presented by Travis and Arms (1988) unless otherwise noted: 

log (Plant Bioaccumulation Factor)= 1.588-0.578 (Iog K.-). The calculated plant BAF value was converted from dry weight to wet weight 

by dividing the BAF by a factor of 0.2 (assuming 80 ‘16 water content of plants) (BAF,i~ vcipht = BAF,, utisr,J 0.2). 

e] Mammalian BAFs were calculated using the following equation from Travis and Arms (1988), unless otherwise noted: 

log BTF (biotransfer factor) = Log I&., - 7.6. 

To convert from BTF to BAF, the calculated log BTF is first transformed to base 10 than multiplied by the average ingestion 
rates for nonlactating and lactating test animals (12 kg/day). BAFs are convert from dry to wet feed weight by divided the BAF 

by a factor of 0.2 (BAF,, wi* = BTF *12 mgldayl0.2). There is an uncertainty involved in using this equation for PAHs because the St@ 

by Travis and Arms (1988) did not use PAHs in the regression analysis. 

For semivolatile analytes with Log K, less than 5 (Iog K, C 5) the BAF was assigned a minimaI vaIue of 0.15. 

When no literature values for pesticides and F’CBs were available, the BAF was calculated regardless of the Log &, due to the 

tendency of these Iipophylic compounds to bioaccumulate. 

t] Bioaccumulation data are generally lacking for avians. Therefore, there is uncertainty associated with estimating body-dose for birds without 
considering what chemicals may have bioacumulated in prey-item tissue. 

;] Hansch and Leo (1976) 
I] USEPA (1990) - Basics of Pump-and-Treat Ground-Water Remediation Technology 
] Value for Aroclor 1260 is used a surrogate. 
11 BAF calculated from discussion in Eisler (1986) stating that Aroclor 1254 residues in subcutaneous fat of adult minks were up to 38 

r] BAF for earthworms from Diercxsens et al. (1985). 

] BAF calculated from discussion in Eisler, 1986. Kestrels fed 33 mg PCS/kg diet for 62-69 days accumulated 107 mg PCBlkg lipid 
weight in muscle. Assuming muscle is 10% lipid content, the muscle concentration is about 10.7 mglkg. 

n] PreyspecifIc value is not available. The value shown is the smaII mammal BAF for this chemical. 

I] Value from Baes et al. (1984) for leafy portions of plants multiplied by 0.2 to represent 80% water composition of plants. 

,] Value derived from BTFs, presented in Baes et al. (1984) for uptake into cattle. BTF converted to BAF by 

multiplying by food ingestion rate of 50 kg/day wet weight. 

Y] Plant value for cadmium from Levine et al., 1989. 
11 Based on accumulation of cadmium in kidneys of European quail in Pimentel et al. (1984). 
F] Median of values reported from Levine et al. (1989). 
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Table D - 1 
Summary of Bioaccumulation Data 

Remedial Investigation and Feasibiity Study 
Sites 9 and 10 

Naval Air station Whiting Field 
Milton, Florida 

Analyte 
Biiaccumulation Factor [a] 

Log K, [b] 1 Invertebrate [cl 1 Plant [d] I Mammal [e] I Bird [fj 

Notes: 

Log Kow = Logarithm transformation of the octanol/water partitioning coefficient 

NA = not available. 

PC& = polychlorinated biphenyls. 

BAF = bioaccumulation factor. 

mg/kg = milligrams per kilogram. 

BTF = biotransfer factor. 

PAH = polynuclear aromatic hydrocarbons. 

> = greater than. 

c = less than. 

% = percent. 

t I 
I References: 

Baes, C.F. III, R.D. Sharp, A.L. Sjoreen, and R.W. Shor. 1984. “A Review and AnaJysie of Parameters for 
Assessing Transport of Environmentally Released Radionuclides through Agriculture.” 

ORNL-5786. U.S. Department of Energy, Environmental Sciences Division Oak Ridge, Tennessee: 
Oak Ridge National Laboratory (September). 

Beyer, W.N. 1990. “Evaluating Soil Contamination. ” Biological Report No. 90(2). U.S. Department of the 

Interior, Fish and Wildlife Service. Washington, DC. 

Diercxsens, P., D. deWeck, N. Borsinger, B. Rosset, and J. Tarradellas. 1985. “Earthworm Contamination 
by PCBs and Heavy Metals.” Chemosphere 14:51 l-522. 

Eisler, R. 1986. “Polychlorinated Biphenyl Hazards to Fish, Wildlife, and Invertebrates: A Synoptic Review.” 
Biological Report No. 85(91.7). U.S. Department of the Interior, Fish and Wildlife Service. Washington, DC. 

Hansch and Leo, 1976. 
Levine, M.B., A.T. Hall, G.W. Barrett, and D.H. Taylor. 1989. “Heavy Metal Concentrations During Ten 

Years of Sludge Treatment to an Old-Field Community. * Journal of Environ. Qual. 18:411-418. 
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Table D - 1 

Summary of Bioaccumulation Data 

Remedial Investigation and Feasibility Study 
Sites 9 and 10 

Naval Air Station Whiting Field 
Milton, Florida 

Bioaccumulatiun Factor [a] 
Analyte hg I&,, Ib] I Invertebrate [cl [ Plant [d] I Mammal [e] I 

Maughan, J.T. 1993. Ecological Assessment of Hazardous Waste Sites. New York: Van Nostrand Reinhold. 
Pimentel, D.D., M.N. CulJiney, G.S. Stoewsand, J.L. Anderson, C.A. Bathe, W.H. Gutenmann, and D.J. Lisk. 1984. 

Cadmium in Japanese Quail Fed Earthworms Inhabiting a Golf Course. Nutr. Rep. Int. 30:475-481. 
Suter, G. W. 1993. “Ecological Risk Assessment.” Chelsea Michigan: Lewis Publishers. 
Travis, C.C., and A.D. Arms. 1988. “Bioconcentration of Grganics in Beef, Milk, and Vegetation.” 

Environ. Sci. Tech. 22:271-274. 

Bid [fl 

U.S. Environmental Protection Agency (USEPA). 1985. “Environmental Profiles and Hazard Indices for Constituents 

of Municipal Sludge: Polychlorinated Biphenyls. ” Office of Water Regulations and Standards. Washington, DC. 

U.S. Environmental Protection Agency (USEPA). 1990. “Basics of Pump-and-Treat Ground Water Remediation 

Technology.” EPA-600/8-90/003. Office of Research and Development. Washington, DC. 
U.S. Environmental Protection Agency (USEPA). 1993. Superfund Chemical Data Matrix (SCDM). Washington, D.C. 
Webber, M.D., H.D. Monte&, and D.G.M. Comeau. 1983. “Assessment of Heavy Metals and PCBs at Sludge 

Application Sites.” J. WPCF. 55(2):187-195. 
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Table D - 2 
Ingestion Toxicity Information for Wildlife 

Remedial Investigation and Feasibility Study 
Sites 9 and 10 

Naval Air Station Whiting Field 
Milton, Florida 

Analyte 

Volatile Orannie Compounds 

Test Test 
Species Type 

Duration Effect 
Lethal RlV 

mglkg-BWday 
Oral LDso 1 LOAEL 1 RN ’ 

Sublethal RN 
mglkg-BW-day 

LOAEL 1 NOAEL 1 RN ’ 
References 

corbatob 

alryrerle 

Dibenrola,hlantfwacars 

Dibanzofuran 

1,4-Dtibrobenzens 

Diethyfphthalste 

Rat 

Mouse 

Rat 

Mcule 

Rot 

Mouse 

Rodents 

Mw*e 

Rodents 

R*t 

Rat 

MO”lO 

Mouse 

Rodents 

Rodents 

Rat 

Rat 

Rat 

Rat 

Rat 

Mouse 

Guniea Pii 

Rat 

Rodents 

Rat 

Rodents 

Mouse 
Rat 

Mwre 

Mw*e 

Oral LD,, 

Oral LD,, 

Oral (subchronic) 

Oral (ohronicl 

Oral (chronic) 

Oral LD60 

Oral (chronicI 

Oral (chronic1 

Oral (chronic) 

Oral (chronic) 

Oral (chronic1 

Oral 

Oral lsubchronicl 

Oral lchronicl 

Oral (chronic) 

Oral LD,, 

Oral 

Oral 

Oral 

Oral 

Oral LD,, 

Oral Lf& 

Oral LD,, 

Oral (chronic) 

Oral (chronic) 

Siigb oral dose 

Oral (chronic) 

Oral (chronic) 

LD,, gavsgs, oil 

Oral 

Oral (subchronicl 

NR 

NR 

13 weeks 

MOdiiV 

MOdii 

NOAEL for neurological effects 

90 days 

32 days 

NR 

NR 

90 days 

HR 

Pregnsncy 

3.5 months 

Multigenerational 

6 months 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

3.5 months 

13 week. 

103 weeks 

14 day 

Liver weight increase 

Rysiobgical changes 

MOdity 

Carchogenbity 

Cliniaal and 

pathological effects 

Cmhogenbiiy 

Sterility in offspring 

Reproductive 

Decreased fertility of Fl progeny; 

decreased F2 litter size. 

Mortdii 

COVlinOgOIlbity 

Carohogenbity 

Mortdii 

Reproductive effeots 

Reproductive effects 

Rsproduative effwts 

Reproduotive effects 

Mortdii 

MOltdii 

Mortdii 

Carchogenbity 

Reproductive 

LC 20 

LC 10 

Multhucbar hepatooytea 

MOdii 

Syatems,hspatoos Mar degeneration 

Mukigmaratbnal Decrease in Fl litter rite 

RTECS. 1994 

RTECS. 1994 

11 11 ATSDR, 1991h 

2 

40 

141 

1” 40 

16,400 

pziq 

4,170 

13,760 

rTz-1 pG---J 

99 

50 

176 

I.ooO 

IRIS, 1993 

USEPA, 19844 

RTECS, 1993 

Eiibr, R., 1987a 

IRIS, 1993 

Ellbr, R., lSS7b 

USEPA, 19840 

USEPA, 19940 

10 MacKenzie, et al. 1981 

USEPA, 1994s 

Eiibr, R., 1987b 

Einbr. R., 19S7b 

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 

Eel RTECS, 1993 

RTECS, 1993 

RTECS, 1993 

USEPA, 1986 

Eibr. R., 1987b 

USEPA, 1984s 

ATSDR, 1991e 

1 126 112.6 1 ATSDR, 1991a 

(,,r 11 ATSDR. 1991s 

ATSDR, 1992~ 

(1 
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Table D - 2 
Ingestion Toxicity Information for Wildlife 

Remedial Investigation and Feasibility Study 
Sites 9 and 10 

Naval Air Station Whiting Field 
Milton. Florida 

Analyie Test 
Species 

Test 

Type 

Duration Effect 

luoranthena 

luorene 

Idsno(l,2,3-od)pyrens 

henanthrene 

yrene 

.2,4-Trichlorobsnrme 

Rat Oral LD,, 

Rat Oral LD,, 

Ret Oral 

Rot Ord 

Rat Oral 

Rat Oral 

Rat Oral 

Rat Oral 

MCUSIJ Oral LD,, 

Mouse Oral 

MOW.3 Oral 

MOW.3 Oral 

MCWe OIOl 

Mouse Oral 

Rabbit Oral ccl, 

Guinea pig Oral LD,, 

Guinea pig Oral 

Mammal Oral 

Mammal Oral 

MOW0 Oral LDIo 

Mouse Oral (subchroniol 

Rat Oral LD,, 

Mouse Oral (subchronic 

MC”*42 

Rodents 

Mouse 

MOW0 

Rot 

Mouse 

Mcure 

Rat 

MCUDO 

Rat 

Mouse 

Oral (chronic1 13 week8 

Oral (chronic) NR 

Oral LDbo NR 

Oral (subchrcaicl 6 months 

Oral LD, NR 

Oraf LO, NR 

Oral Ichronic) 13 weeks 

Oral LD,, 

Oral 

Oral LD,, 

Oral LD,, 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

13 weeka 

NR 

90 days 

Mortality 

Mortdii 

Reproductive effects 

Reproductive effects 

Reproduotive affects 

Reproductive effects 

Reproductive effect6 

Reproductive effects 

MOrtdii 

Reproductive effects 

Reproductive effects 

Reproductive effects 

Reproductive affects 

Reproductive effects 

MOrtdii 

MOdii 

Rsproduotive effects 

Reproductive offeats 

Reproductive effects 

Mortalii 

Renal effects 

Mortalii 

Nsphropathy; cliiicsl and 

pathological effeats 

Hemotofogical changes 

Corcbogsnbii 

Mortality 

lnareased liver weight 

Mortality 

Mortality 

Raral effects 

8.600 1 
30.6m 

30,000 

I- 

34,000 

26,000 

I 

l----sq 

1 

2,700 

Lethal RTV 
mglkg-BWday 

Oral LDsO I LOAEL I RN ’ 

Sublethal RN 
mglkg-BWday 

LOAEL I NOAEL I RN ’ 
References 

1 1.7201 

7,140 

1 

fLoo0 
17,200 

10,cOo 

9.766 

78,680 

4,200 

60 

l,OOfJ 

2.040 

20,060 

20,mO 

609,Doo 

lrso 125 

1400 
250 125 

250 125 

(140 ,:I 
pT--j 

125 75 

r---q 300 

NIOSH. 1965 

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 

RTECS. 1993 

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 

RTECS, 1994 

IRIS, 1993 

IRIS, 1993 

Elder, R.. 1967b 

RTECS, 1994 

IRIS, 1993 

RTECS, 1993 

RTECS, 1993 

IRIS, 1993 

ATSDR, 1991i 

ATSDR, 1991i 

Sm. N.I. 1994 

Sm. N.1, 1994 
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Table D - 2 
Ingestion Toxicity Information for Wildlife 

Remedial Investigation and Feasibility Study 
Sites 9 and 10 

Naval Air Station Whiting Field 
Milton, Florida 

Lethal RTV 
Effect mglkg-BWday 

Oral LDso 1 LOAELI RTV ’ 
Analyte Test Test 

Species Type 

Duration 
Sublethal RN 
mglkg-BWday 

LOAEL 1 NOAEL 1 RTV ’ 
References 

.oclor 1254 

roclor 1260 

Mouse 

Chicken 

Rook dove 

Ameriaan kestrel 

Mink 

Mink 

Mink 

Chicken 

Chicken 

Chicken 

Pheasant 

Rat 

Rat 

Rat 

Rat 

Rat 

Rat 

Mouse 

Mink 

Mink 

Mhk 

Mhk 

Bobwhite 

Mallard 

Mouse 

Rat 

Rat 

Rat 

Rat 

Rat 

Rat 

Rat 

Rat 

Rat 

Rat 

Oral 

Oral bhrcnicl 

Oral Wmnicl 

Oral (chronic) 

Oral dose 

Oral 

Oral 

Oral 

Oral 

Maternal diet 

Oral 

Oral LD,, 

Oral LD,, 

Oral LD,, 

Oral 

Oral lchrcnicl 

Oral (wbchronb) 

Oral 

Oral LD,, 

Oral LDI0 

Oral LD,, 

Oral (wbchrcnic) 

Oral LD,, 

Oral LD,, 

Oral (ohrcnicl 

Oral (subchronic 

Oral LD,, 

Oral 

Oral (chronic) 

Oral (subchronic) 

Oral 

Oral 

Oral 

Oral 

Oral LD,, 

NR 

NR 

NR 

69 days 

160 days 

NR 

12.5 days 

39 weeks 

NR 

NR 

16 weeks 

NR 

NR 

NR 

NR 

2 generations 

9 weeks 

NR 

4 months 

6 days 

6 days 

2-3 gmerations 

15 days 

NR 

Mortality 

NR 

24 weeks 

NR 

NR 

NR 

NR 

Reproductive 

Embryonic mortality 

Parental incubation behavior 

Reduced sperm aonaentrsticn 

Reproductive 

Xii growth 

Reproductive 

Egg production and fertility 

Egg production and hatchabifii 

Chick growth 

Egg hat&ability 

k40mri 

Mortalii 

Mort.ay 

Reprcduotive effects 

Reduoed liier size 

Fetal mortality; maternal toxici&’ 

Reproductive effects 

t40tidii 

Mortslii 

Mortalii 

Impaired reproduction 

uodii 

Mortality 

Reduced body weight gain of newborns 

Reduced growth 

Mortality 

Longevity; bbcd glucose; cholesterol 

Decreased ABC, swelling of hspstia aorda 

Reproductive effect* 

Reproductive effects 

Reproductive effects 

Reproductive effects 

MOtidff 

1,316 

Qf? 

4.ooo 

p%J 

F? 

3,700 

El 16,714 

1 1.63 1 

0.9 

0.9 El 9 

0.096 

0.16 

0.376 

2.44 

9.9 

0.99 

1.9 

IECI 
1,674 

7.6 

r--xi] 

74 

(1 
100 

740 

El 3,343 

0.36(watsrl 

41.9 

165 

1 21.61 

23 

260 

10.163 1 USEPA, 1993b 

USEPA, 1976 

Peakall, D.B., et al., 1973 

0.9 H Eiibr, R., 1996, 

0.0096 USEPA, 1993b 

USEPA, 1993b 

USEPA, 1993b 

USEPA, 1993b 

USEPA. 1993b 

USEPA, 1993b 

USEPA, 1993b 

RTECS, 1993 

Eiibr. R., 1996, 

Eiibr, R., 1996, 

RTECS, 1993 

USEPA, 1995b 

10.841 ATSDR, 1997b 

RTECS, 1993 

Eiibr, R., 1996. 

Eisfer, R., 1996. 

Eialer, R.. lSE6, 

Newell, A. J., et al., 1997 

Eibr, R., 1996. 

E&r. R., 1996, 

NIOSH, 1996 

Bemuzzi, V.. et al., 1999 

Sex, NJ, 1994 

ATSDR, 1991a 

IRIS, 1993 

ATSDR. 19918 

RTECS, 1993 

RTECS. 1993 

p---J RTECS, 1993 

RTECS, 1993 

Filer, R., 19950 

t 
ING’fUX9....~ i lll(V9R 



Table D - 2 
ingestion Toxicity Information for Wildlife 

Remedial Investigation and Feasibility Study 
Sites 9 and 10 

Naval Air Station Whiting Field 
Milton, Florida 

Analyte Test Test 
Species Type 

Duration Effect 

Rat Oral LD,, NR Mortslii 

Mouse 

ucuss 

MOW0 

Guhea pig 

Mallard 

on Gubso pig 

tangansse 

‘snadium 

ix 

Mouse Oral fsubdrroniol 

Mouse Owl Ichronic) 

Rat Oral LD,, 

Rat OrBI LD,, 

Rat Oral (subchronia) 

Rat Oral lohronic) 

Guinea pig Oral LD,, 

Monkey Oral fchronic) 

Rodent~llivsstock Oral (subchronic) 

MOW0 Oral Iwbohrcnb~ 

Japanae quail Oral LD,, 

MCWB Gavoge LO,, 

Rat Oral fwbchrcnicl 

Rat Oral fwbchronicl 

Chicken Oral (subchronic) 

Rat Oral LD,, 

Rat Oral 

Ferret Oral 

Rat Oral Irubohronic) 

ohI Recowrable Petrcleum Hgdrocarbaa 

RPH NA 

Oral LD,, NR Mortalii 

Oral NR Reproductive effects 

Oral NR Reproductive effects 

Oral LD,, NR Mortdhy 

Oral (subchrmicl 90 doye Egg production suppressed 

Oral LD,, NR Mortari 

NA NA NA 

SO days Dslsyod growth of tests* 

103 weeks UCrtdii 

NR htdii 

20 days Mddii 

20 day* Decreased liisr weight during gestation 

103 weeks MCrtdii 

NR uodii 

19 months Weakness, rigidity 

10 days 2 month Decreased growth rate 

190 day, UCttdii 

6 days MCltdii 

One time Mortdky 

2 month9 Hypertension 

35 days Developmat effects 

6 weeks Decrease in egglaying 

u0rtdii 

Gmtotbrr Fetal rs*orptkm* in 4 to 20% 

of population 

3-13 days Mortality and gaetrohtasthal effsots 

NR Kidney toxioity 

Lethal RTV I Sublethal RTV I 
mg/kg-BWday I mgikg-BWday References 

Oral LDm LOAEL 1 RTV ’ 1 LOAEL I NOAEL I RN 2 

225 RTECS, 1993 

990 RTECS, 1993 

449 RTECS, 1993 

1,700 RTECS, 1993 

410 ATSDR, 1 SSDd 

r-q [46) ATSDR, 199&l 

930 

400 

620 ATSDR, 199&l 

ATSDR. 199Dd 

USEPA, 1994a 

ATSDR, 19SDd 

2.300 

l6 

Cunningham, at al., 1966 

Giinut.oo, G., et al,, 1992 

Hill, E.F.. et al., 1996 

ATSDR. 199Dg 

Berg, L.R., et al., 1963 

-8.4 1118.1 :tg:: ~L:L:t1?,61S96 

RTECS, 1993 

v1 Sohliiker, S.A., et al., 1969 

390 

160 

Straube, E.F., et al.. 1990 

Lbbst, J.M. et al., 1999 

Selected lethal RTVs are boxed. The lethal RTVs correspond to the NOAEL when available. When an NOAEL is not available, 
then the RN value is calculated by appling a ten-fold application factor to the LOAEL or a five-fold application factor to the Oral L&J. 

’ Selected sublethal RlVs are boxed. The sublethal RTV corresponds to the NOAEL when available, When an NOAEL is not available. 
the sublethal RN value is calculated by appling a ten-fold application factor to the sublethal LOAEL. 
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Table D - 2 
Ingestion Toxicity Information for Wildlife 

Remedial Investigation and Feasibility Study 

Sites 9 and 10 

Naval Air Station WhRing Field 

Milton, Florida 

Lethal RN Sublethal RlV 

Analyte Test Test Duration Effect mglkg-BWday mglkg-BWday 

Species Type Oral LDso LOAEL RTV ’ LOAEL NOAEL RTV ’ 

Value for benzo(a)pyrene chosen as a surrogate for all PAHs. Chemical-specific toxicity studies for ecologically significant endpoints are lacking for other PAHs. 

Sublethal RTV for bento(a)pyrene is equal to the LOAEL value because the toxicity test is multi-generational. 

Converted to dose per kilogram body weight by multiplying the reported value by ingestion rate and dividing by body weight. Body weights for birds obtained from Dunning, 1984. 

Ingestion rates were calculated using the following regression equation (for all birds) from USEPA, 1993a): Food Ingestion (kg/day) = 0.00582 l Body Weightoes’ (kg). 

Ingestion rates for the chicken from NRC, 1984. 

References 

Converted from 30 ppm to 11 mglkg BW-day using standard default parameters USEPA. 1988b. 

lotes: mg/kg = milligrams per kilogram. 

RTV = reference toxicity value. 

BW = Body weight. 

LDso = dose resulting in 50% mortality in test population. 

LOAEL = lowest observed adverse effect level. 

NOAEL = no observed adverse effect level. 

NR = not reported. 

PCBs = polychlorinated biphenyls. 

PAH = polynuclear aromatic hydrocarbons. 

LC 20,,o = lethal concentration for 20% or 10% of the population. 

> = greater than. 

% = percent. 

gest = gestation. 
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TSDR. 1987c. “Toxicological Profile for Nickel.” Agency for Toxic Substances and Disease Registry, U S Public Health Service, October. 

TSDR. 1988a. ‘Toxicological Profile for Isophorone,” Agency for Toxic Substances and Disease Registry U.S Public Heath Service, December 

TSDR. 1988b. “Toxicological Profile for Chlorobenzene.” Agency for Toxic Substances and Disease Registry. U S Public Health Service, December. 
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Analyte Test Test Duration Effect 

Species Type 

ATSDR. 1990d. “Toxrcological Profile for Manganese,” Agency for TOXIC Substances and Drsease Regrstry, U S Public Health Service, October. 

Lethal RTV Sublethal RTV 

mglkg-BW-day mgikg-BWday 

Oral LDw LOAEL) RlV ’ LOAEL 1 NOAEL 1 RN ’ 
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U.S. Fish and Wild%. %xvfce, 1984. “Handbookof Toxicity of Pesticides to Wrldlife.” Resource Publication 153, U.S. Department of the interior, Washington, D.C. 

@Jo. 8.8 , and G Ci Reilward. 1975. “Effects of Dietary Dieldrin on Reproduction in the Swiss-Vancouver (Swv) Mouse,” Environ. Physiol. B&hem., Vol. 5, pp. 440-450. 

Wiemeyer. S N etaf., 1986. “Residues in American Kestrels and Relations to Reproduction,” Technical Report No 6, US. Fish and Wildlife Service, Washington, D.C. 



Table D - 3 
RTVs Selected for Ecological Risk Assessment [a] 

Units (m&kg BWJday) 

Remedial Investigation and Feasibility Study 
Sites 9 and 10 

Naval Air Station Whiting Field 
Milton, Florida 

SmallMammal fb] 1 SmallBird [c] 1 PredatoqMammai[d] 1 Predatory Bird [e] 
Analyte Lethal 1 Sublethal 1 Lethal lSubl&hall Lethal 1 Sublethal 1 Lethal 1 Sublethal 
bhtlIe ozpek compolmda 
2-Hexanone 647 173 NA NA 647 173 NA NA 

emivolattle Orgmic Compeuade 

Acensphthene 12 If1 10 IfI NA NA 12 If1 10 If1 NA NA 

Anthracene 3,400 10 If1 NA NJ+ , 3,400 10 If1 NA NA 

Benzols)anthracene 12 If1 10 IfI NA NA 12 [fl 10 If1 NA NA 

BenzoMpyrene 12 10 NA NA 12 10 If1 NA NA 

Benzo(b)fluoranthene 12 If1 10 [fl NA NA 12 [fl 10 If1 NA NA 

Benzo(g.h,i)pewlene 12 If1 10 IfI NA NA 12 If1 10 If1 NA NA 

Benzo(k)fluoranthene 12 If1 10 tfl NA NA 12 If1 10 If1 NA NA 

Butylbenzylphthalste 466 490 NA NA 466 490 NA NA 

Carbszols 100 NA NA NA 100 NA NA NA 

Chrysene 12 [fl 10 If1 NA NA 12 If1 10 If1 NA NA 

Dibenz(ahlanthracene 12 If1 10 If1 NA NA 12 [fl 10 If1 NA NA 

Dibenzofuran 12.5 60 NA NA 12.5 60 NA NA 

1 ,CDichlorobenzene 760 NA NA NA 760 NA NA NA 

Diethylphthalate 1,720 326 NA NA 1,720 326 NA NA 

bis(2-Ethylha~l)phthalate 160 3.6 NA NA 160 3.6 NA NA 

Fluoranthene 400 10 [fl NA NA 400 10 [fl NA NA 

Fluorene 12 If1 10 If1 NA NA 12 If1 10 If1 NA NA 

lndenoll,2,3-cdjpyrene 12 If1 10 If1 NA NA 12 If1 10 If1 NA NA 

Phenanthrene 140 10 If1 NA NA 140 10 LfI NA NA 

Pyrene 160 10 If1 NA NA 160 10 If1 NA NA 

1,2,4-Trichlorobenzene 161 NA NA NA 161 NA NA NA 

‘&icide&‘CBs 

Aroclor-1264 100 lgl 0.163 16 Igl 0.09 160 lgl 0.0096 16 lel 0.9 

Ardor- 1260 100 0.64 16 0.9 lhl 150 0.00076 16 0.9 Ihl 

q orpnnic Compounda 
Aluminum 740 42.6 NA NA 740 42.6 NA NA 

Antimony 3,343 NA NA NA 3,343 NA NA NA 

Cadmium 30 2.15 NA 1 30 2.15 NA 1 

Iron 240 NA NA NA 240 NA NA NA 

Manganese 46 14 NA NA 46 14 NA NA 

Vanadium 6.2 8.4 19.2 1.1 6.2 8.4 19.2 1.1 

Zmc 602 20 NA NA 602 20 NA NA 

Total Recoverable Petmleum Hydrocarbona 

TFtPH NA NA NA NA NA NA NA NA 

RTV-SUMM2.WKl 



Table D - 3 

Analyte 

RTVs Selected for Ecological Risk Assessment [a] 
Units @g/kg SW/day) 

Remedial Investigation and Feasibility Study 
Sites9and 10 

Naval Air Station Whiting Field 
Milton, Florida 

SmallMammal D] 1 SmallBird [c] 1 Predatory Mammal [d] 1 Predatory Bird [e] 
Lethal 1 Sublethal I Lethal ISublethal Lethal I Sublethal 1 Lethal ) Subletha 

otea: 
B ] L&al RTVs correqxnd to the boxed lethal RTV pnseated in Table D-2. Lethal RTVs corrcepond to the lowest NOAEL, 

or onetenth of the lowcst IBAEL, or on&if& of the lowest LDw Sublethal RTVa comspond to the boxed RTV. 

wheo an NOAEL value is not available, on&enth of the sublethal LOAEL is used au a surrogate. 

b ] Tkac RTVs rcprarent chemical concentrations that are not anticipated to result in adverse &cots for cotton moune and short-tailed shrew. 

c ] ‘Ibex RTVs mpraent chemical concentrations that are not anticipated to result in sdvcrsc effect.8 for the J&tern meadowlark. 

d ] These RTVs reprcscot chemical concenUations that are not anticipated to malt in adverse effects for the red fox. 

Whm no data wore available. the small mammal value ia used an a surrogate. 

e. ] Thcae RTVs represent chemical cottcentmtions that are not anticipated to malt in adverse effects for the great-homed owl. When no data 

were available. the nmnll binl value is used an a wrmgate. 

f ] The value for benzo(a)pynne wan used aa a rurmgate. 

g ] ‘Ihe value for Amclor -1260 wan wed an a swrogete. 

h ] The value for Aroclor - 1254 ~188 used aa a surrogate. 

okd: 

NA = Not available. 

RTV = reference toxicity value. 

mglkg = milligrams par kilogram. 

LOso = dose msulting in 60% mortality in test population. 

LOAEL = Lowest Observed Adverse Effect Lsvel. 

NOAEL = No observed adverse effect level. 

PCBs = polychlorinated biphenyls. 

1 

-- 

:-- . . 

ATV-SUMM2.WKl 2 1116198 



Table D - 4 
Summary of Toxicity Data for Plant Receptors 

Site 9 ECPCs 

Remedial Investigation and FeasibiIity Study 
Sites 9 and 10 

Naval Air Station Whiting Field 
Milton, Florida 

Referfue 

RTV 

in soil [a] 

(ma/kg) 

SEMI-VOLATILE ORGANICS 

1,4-Dichlorobenzene 

1,2,4-Trichlorobenzene 

NA 

NA 

INORGANICS 

Aluminum 

Antimony 

Vanadium 

Will and Suter, 1994 50 

Will and Suter, 1994 5 

Will and Suter, 1994 2 

Total Recoverable Petroleum Hydrocarbons 

TRpH NA 

Notes: 

[a] RTVs in soil sre. equal to chemical concentrations in soil that are not expected to result in adverse effects to plants. 

NA = Not Available. 

mglkg = milligrams per kilogram 
RTV = reference toxicity value. 

Will, M.E., and G.W. Suter. 1994. Toxicological Benchmarks for Scresmng Potential Contaminants of Concern 

for Effects on Terrestrial Plants. 1994 Rev. ISeptemberl. Environmental Sciences Division. Oak Ridge, Tennessee: 

Oak Ridge National Laboratov. 

SFPLANl.wkl 5Fl 5FlJlElW 



Table D - 5 
Summary of Toxicity Data for Terrestrial Invertebrates 

Remedial Investigation and Feasibility Study 
Sites 9 and 10 

Naval Air Station Whiting Field 
Milton, Florida 

Chemical 

iite 9 ECPCs Test Test Test Coucentratioo Effect RTV Reference 

Type Duration Species (ma/kg) (m&g) 

;EMIVOLATILE ORGANIC COMPOUNDS 

I ,4-Dichlorobenzene NA NA NA NA NA NA NA 

I ,2,4-Trichlorobenzene NA NA NA NA NA NA NA 

NORGANIC ANALYTES 

Wuminum NA NA NA NA NA NA NA 

intimony NA NA NA NA NA NA NA 

Janadium NA NA NA NA NA NA NA 

rotal Recorerabled Petroleum Hydrocarbons 

IXPH NA NA NA NA NA NA NA 

Uotes: 

3TV = reference toxicity value 

UA = not available 



Table D-6 
Exposure Parameters and Assumptions for Terrestrial Receptors [al 
Site 9 . 
Remedial Investigation Report, Sites 9 and 10 
Naval Air Station Whiting Field, Milton, Florida 

Short-t&d shrew 
Eastem mssdowlalk 

Great homed owl 

NOTES: 

t$lTE AREA: 

ISmall omn. mammal) 76% 12% 0% 0% 10% 0.96 1 l.OOE+OO 
ISmall Inrect. bird) 15% 20% 0% 0% 5% 6 1 4.oOE.01 
IPmdsto~ mammal) 20% 10% 51% 10% 3% 260 1 g.OOE-03 
IPredatory bird) 0% 0% 60% 19% 1% IS 1 l.J3E-01 
ISmall herb. bird) 1% -_ 94% 0% 0% 5% 6 1 4.OOE.01 

- 
2.0 ecm* 1 

1 l&Dac-99 



Table D-7 
Estimated Chronic Exposure to Terrestrial Receptors from Ingestion of Reasonable Maximum Exposure Concentrations of ECPCs in Food end Surface Soil 
Site 9 . 
Remedial Investigation Report, Sites 9 and 10 
Naval Air Station Whiting Field, Milton, Florida 

EXPOSURE CONCENTRA?ION DATA 
., ,., REASONABLE MAXIMUM - 

P;NALYTS. EXPOSURE CONCENTRATION 
” ‘: Cm-b 

1 ,4-Dichlorobenzene l.lE-01 

1.2.4.Trichlorobemene l.ZE-01 
Aluminum 2.9E+04 
Antimony S.JE+OO 
Vanadium 7.7E+Ol 

CPC - Ecological Chemical of Potential Concern 

1 

ESTIMATED CONTAMINANT CONCENTRATIONS 

IN PRIMARY FOOD ITEMS 
conc*$&fj in ,‘, “,‘. ;: ;‘;:.’ 

6.OE-02 KOE-03 4.31-02 6.2E-03 

7.5E-02 2.2E+03 ROE-04 2.3E+Ol 
5.OE-02 4.2E-01 4.OE-02 3.3E-01 

1 .ZE-01 S.ZE+OO l.lE-03 8.48-02 

[bl ECPC concentrations in invartsbrats tissue equds the invertebrate BAF multiplied by the maximum soil concfmtration of the contaminant. 

.’ 

:.. 

BAF VALUES FOR 

1.5E-01 NA 

7.51-02 NA 

5.OE-02 NA 

1 .ZE-01 NA 

Ial Bioaccumulation data presented in: Appendix 0. Table D-l ICI ECPC concentrYions in plant tissw equals the plant SAF multiplied by the maximum soil concentration of the contaminant. 

RME-Lsthd 



Table D-7 
Estimated Chronic Exposure to Terrestrial Receptors from Ingestion of Reasonable Maximum Exposure Concentrations of ECPCs in Food and Surface Soil 
Site 9 
Remedial Investigation Report, Sites 9 and 10 
Naval Air Station Whiting Field, Milton, Florida 

1,CDichlorobenzene 
1.2.4.Trichlorobenzene 
Aluminum 
Antimony 
Vanadium 

--. . . . . . . . . .I.. .,, ,,,. .., ..:: ... :: :. . .,. .,. ..:. . . . . . . . . :.: . . . . . . :.: . . .:.:.:.:::.j. ; . . . . . . . . . . . . . . . . ..Y. .,... ..:: :... 
..” :. . :. . . . . . . . .p. . :. . . . . . . . ,. 

. .\../ :::..:..:>A .A. :j. . . . . .>,. . . . . . . . . . ..:. .,... ::.::. . .:...:::. v ..) .,.)y.> 

Short-tailed shrew ‘.‘. 
., .,.:..: .., ,.> ,.,.,.,.,~,.,~..,.,.,~,~,~,~,.: .j,.,~,.,~,.,~,.,~,~,.,~: :,.,:,:,:,., :ii::i:..;.;f;.:::.i I/’ ‘.’ “’ ‘L’ ‘C’.’ ‘%‘.A 

&.&m mes(jo&s& : : j : ., ./ . . ‘:$q+fiiji ‘yy,+ ,:; j ~~~.iioii~:c.:.~:::::::~.~~:~:::::::I-:’i: ::::jlj::ljj~,::.j:~~:~:~ 
. ..,., ,., .,..,., .I:.. .:. :.. ..,:...:..::. . . . . . . . . ..A .:::.........:.:...................... 

: -- .. :, ... ..: . . . . . . . . . 
. . . .I ..I. . . . ../ . . . . . . . . . . .; .,.:. :: ...:.: .... . . . . . . . . . . . . . . .: :. A. .,.,. :... . ./ ::. ::. .,:., ,: . . . .: . . . . . . . ..:. .: ..::.;. ... ,. ., :_ ,,, :.,/ 

g.5E-04 2.2E-03 5.8E-04 2.4E-& 1.7E-05 4.6E-04 

1 .OE-03 2.4E-03 6.3E-04 2.6E-06 1.9E-05 S.OE-04 

l.lE+02 6.6E+02 1.7E+02 5.9E-01 3.2E+OO 7.OE+Ol 

6.9E-02 1.7501 4.3E-02 1.6E-04 6.1 E-04 3.4E-02 

3.5E-01 2.1E+OO 5.9E-01 1.9E-03 l.lE-02 l.EE-01 

ME-Lethal 1 16-Dee-98 



Table D-9 
Risk from Potential Lethal Effects for Terrestrial Receptors from Reasonable Maximum Exposure Concentrations of ECPCs in Food and Surface Soil 
Site 9 . 
Remedial Investigation Report, Sites 9 and 10 
Naval Air Station Whiting Field, Milton, Florida 

I .4-Dichlorobenzene 
1.2.4.Trichlorobenzene 
4luminum 
4ntimonY 
danadlum 

Cofton mouse ,‘. ‘. ‘I,,. 
PDE -RW 

“(j ” “, 

9.5E-04 7.6Et02 1.3E-06 
1 .OE-03 1.5Et02 6.9E-06 

l.lE+02 7.4E+02 1.5E-01 
6.9E-02 3.3Et03 2.1E-05 
3.5E-01 6.2E to0 5.6E-02 

SUMMARY HAZARD INDEX 
PDE = Potential Dietary Exposure (mg/kgEW/dayl 

- -L..- - Z.lE-01 __--~ 
RTV = Reference Toxicity Value (mg/kgBMi 

RME-Lethal i 

. . . . \ . . ,,, . . . ,,.,..:. . . . . . . . . .:...3..... ,, ,. : ;;;;.: ..:. . . . . . . . . . . . 
::.,, “, .: .,,. ::xy.: . . . . . . . . . . . . . . . . .,, 

.‘.. . . . . . ,; 
,::;‘.:::.::::j~“.::.‘.‘.‘.‘:,j:.:.::.l:l::::.::::.:::::j 

.. : ~: ,., .., ,,,,,,, ,:,. 
:;;;j,, P’tii: : 

: : TShtj#:&i&d &jj@wX-. : ? “““::y i:~:;~::::j: 
. . . . . . . . . ::,: ~,,‘,‘,‘,‘,‘,’ ..:; y;?::::. :.:.: RTv;:;;.-; : :,,,, ~:::::.::::::i’i~~~~~~::~~:I::, 

2.2E-03 7.6E+02 2.9E-06 
2.4E-03 1.5Et02 1.6E-05 

6.6E+02 7.4E+02 8.9E-01 
1.7E-01 3.3Et03 5.OE-05 

2.1E+OO 6.2E+OO 3.4E-01 

1.2E+OO - 

5.8E-04 NA O.OE + W 
6.3E-04 NA O.OEt09 

1.7E+02 NA O.OE t 00 
4.3E-02 NA O.OE t 00 
6.9E-01 1.9E+Ol 3.1 E-02 

3.1E-02 

WI HQ - Hazard Quotient (calculated by dividiw PDE by RTVI 

l&De98 



Table D-9 
Risk from Potential Lethal Effects for Terrestrial Receptors from Reasonable Maximum Exposure Concentrations of ECPCs in Food and Surface Soil 
Site 9 . 
Remedial Investigation Report, Sites 9 and 10 
Naval Air Station Whiting Field, Milton, Florida 

.‘. ..‘.‘. 
Aktiy+i : 

1.4.Dichlorobemene 

1.2.4.Trichlorabsnzene 

Aluminum 

Antimony 

Vanadium 

------ . .._. __- .._ 

Red fox ,’ 
PIJE RTV Ha : 

2.4E-06 7.6E+02 J.lE-09 

2.6E-06 1.5E+02 1.7E-OS 

5.9E-01 7.4E+02 S.OE-04 

1.6E-04 3.3E tO3 4.SE-OS 

1.9E-03 6.2E+OO 3.1E.04 

1.7E-05 NA O.OE+OO 4.6E-04 NA O.OE+OO 

1.9E-05 NA O.OE+OO 5.OE-04 NA O.OE+OO 

3.2E+OO NA O.OE t 00 7.OEtOl NA O.OE+OO 

S.lE-04 NA O.OE+OO 3.4b02 NA O.OE+OO 

l.lE-02 l.gE+ol 5.6E-04 1 .BE-01 1,9E+Ol 9.6C03 

5.SE.04 

HD 3 Hazard Quotient Icalculated by dividing PDE by RTVl 

( SUMMARY HAZARD INDEX 

PDE = Potential Dietary Exposure lmglkg9Wldavl 
-... -. .----.---1...--.--..- A.L!E-O?_L 

RTV = Refersnce Toxiciry Value (mg/kQ6Wldavl 

9.6E-03 

RME-Lethal 2 l&De&g6 



Table D-S 
Risk from Potential Sublethal Effects for Terrestrial Receptors from Reasonable Maximum Exposure Concentrations of ECPCs in Food and Surface Soil 
site 9 . 
Remedial Investigation Report, Sites 9 and 10 
Naval Air Station Whiting Field, Milton, Florida 

1.4.Dichlorobenzsns 9.5E-04 NA O.OE+OO 

1.2.4.Trichlorobenzene 1 .OE-03 NA O.OE + 00 

Aluminum l.lE+02 4.3E+Ol 2.7E+OO 

Antimonv 8.9b02 NA O.OE + 00 

Vanadium 3.5E-01 9.4E+OO 4.2E-02 

2.2E-03 NA O.OE+OO 6.88-04 NA D.OE+OO 

2.4E.03 NA O.OE+OO &3E-04 NA o.OE+OO 

6.6Et02 4.3E+Ol 1.5E+Ol 1.7E+02 NA O.OE + 00 

1.7E-01 NA O.OE+OO 4.3E-02 NA O.OE + 00 

2.1EtOO 9.4E+OO 2.5E-01 5.9E-01 l.lE+OO 5.3E-01 

I 
I 1.6EtOl I I b.3E-01 

HO = Hazard Cluotient (calculated by dividing PDE bv RTVI 

1 SUMMARY HAZARD INDEX 

PDE = Potential Dietarv Exposure lmg/kgBW/dav) 

I 
2.7E+OO, 

RTV = Reference Toxicity Value ImglkgBWldav) 

1 
J 

RME-Lethal i IB-De&98 



Table D-S 
Risk from Potential Sublethal Effects for Terrestrial Receptors from Reasonable Maximum Exposure Concentrations of ECPCs in Food and Surface Soil 
site 9 . 
Remedial investigation Report, Sites 9 and 10 
Naval Air Station Whiting Field, Milton, Florida 

F 
,, 

. ..“. “’ 
AM&.%% . . ” Red fox 

WE __- RTV HQ 

1,4-Dichlorobsnzsne 2.4E-06 NA O.OE+OO 

1,2,4-Trichloraberuene 2.6E-06 NA O.OE +00 

Aluminum 5.9E-01 4.3EtOl 1.4E-02 3.2E+OO NA O.OE+OO 7.OE+Ol NA O.OE+DO 

Antimony 1.6E-04 NA O.OE+OO B.lE-04 NA O.OE+OO 3.4E-02 NA O.OE + 00 

Vanadium 1.9E-03 9.4E + 00 2.3E.04 l.lE-02 l.lE+OO 1 .OE-02 1 .SE-01 l.lEtOO 1.7E-01 

. . . . . . . . 

‘, ,‘, .” ,.. ,, 
. . 

..‘. 
” POE ..“... 

1.7E-06 NA O.OE + 00 4.6b04 NA O.OE+OO 

1 .SE-06 NA O.OE+OO K.OE-04 NA O.OE+OO 

SUMMARY HAZARD INDEX I 1.4E-02 I 

PDE = Potential Dietary Exposure lmg/kgBW/dayl RTV = Reference Toxicity Value (mg/kgBW/dayl 
I 1 .“k-“2 , I 1.7E.OlJ 

HD = Hazard Duotient Icalculated by dividing PDE by RTVI 

RME-Lethal i6-De096 



Table D-l 0 
Estimated Chronic Exposure to Terrestrial Receptor5 from Ingestion of Central Tendency Exposure Concentrations of ECPCs in Food and Surface Soil 

Site 9 . 

Remedial Investigation Report, Sites 9 and 10 

Naval Air Station Whiting Field, Milton, Florida ’ 

ESTIMATED CONTAMINANT CONCENTRATIONS 6AF VALUES FOR 
EXPOSURE CONCENTRATION DATA 

:, ,.... 1 : : CENTRAL TEND5NCV -.’ 
&.j$&t’ii, ‘; .;. EXPDSURE CONCENTRATION 

..l.... ..,, ,,., .: (mahL---- 
1.4.Dichlarobenzene 

1.2.4.Trichlorobsnzsns 
Aluminum 

Antimony 

Vanadium 

l.lE-01 

l.ZE-01 

2.OE+04 

6.5E + 00 

4.7EtOl 

-_--. 

InYarr 

6AF lal 

IN PRrMARV FOOD ITEMS 

Concentration in 
Inverte.btare Tissue lb1 

--l!!!BW 

OTHER FOOD ITEMS 

5.OE-02 5.5E-03 4.3E-02 4.7b03 
5.OE-02 6.OE-03 4.3E-02 5.2E-03 
7.5E-02 1.5Et03 6.OE-04 1.6Etol 
S.OE-02 3.3E-01 4.OE-02 2.6E-01 
l.ZE-01 5.5EtOO l.lE-03 S.lE-02 

1.5E-01 Nh 

1 .SE-01 NA 

7.58-02 NA 
5.0602 NA 

1.2E-01 NA 

ECPC = Ecolo6ical Chemical of Potsntial Concern 
Ial Bioaccumulation data presented in: 

lb1 ECPC concentrations in invertebrate tissue equals ths invertebrate 6AF multipliad by the maximum soil wncantration cd the contaminant. 
[cl ECPC concentrations in plant tissua equals the plant 6AF multiplied by the maximum soil concentration of the contaminant. Appendix D, Table D-l 

FUAE-Lathd 

‘I 

r ) 15Dac-96 



Table D-10 
Estimated Chronic Exposure to Terrestrial Receptors from Ingestion of Central Tendency Exposure Concentrations of ECPCs in Food and Surface Soil 
Site 9 . 
Remedial Investigation Report, Sites 9 and 10 
Naval Air Station Whiting Field, Milton, Florida 

POTENTIAL DIETARY EXPOSURE fmglkgBW/dayI Id1 

1,4-Dichlorobenzena 9.5E-04 2,2E-03 5.BE-04 2.4E-06 1.7E-05 4.6&04 
1,2,4-Trichlorobenrene 1 .OE-03 2.4E-03 6.3E-04 2.6E-06 1.9E-05 S.OE-04 
Aluminum 7.9EtOl 4.6E + 02 1.2Et02 4.1 E-01 2.2E+OO 4.BE+Ol 
Antimony 5.4E-02 1.3E-01 3.4E-02 l.ZE-04 6.3E-04 2.6E-02 
Vanadium 2.1 E-01 1.3E+OO 3.6E-01 1.2E-03 6.7E-03 l.lE-01 

Id1 Calculated by summing the products of individual prey type concentrations and percent in diet, multiplying by the ingestion rate. and dividing by body weight. 

RME-Lethal 1 16-De096 



Table D-l 1 
Risk from Potential Lethal Effects for Terrestrial Receptors from Central Tendency Exposure Concentrations of ECPCs in Food and Surface Soil 
Site 9 . 
Remedial Investigation Report, Sites 9 and 10 
Naval Air Station Whiting Field, Milton, Florida 

1,CDichlorobanzene 

1,2,4-Trichlorobenzena 

Aluminum 

Antimony 

Vanadium 

PDE = Potential Dietary Exposure (mg/kgBW/dayI RTV = Reference Toxicity Value ImglkgBW 

,, ,..: ,, 
. . . . ., ..,., ,.,. .:.:., 

.,, 
., ‘,, ,,,, . “‘...’ 

. ..‘.’ pm. ““.Y: ..I.. “a,.:.:::;.:.:,.:.,,:” 

9.5E-04 7.6E+02 1.3E-06 

1 .OE-03 1.5Et02 6.9E-06 

7.9E+Ol 7.4E+02 l.lE-01 

5.4E-02 3.3E t 03 l.BE-05 

2.1E-01 6.2E to0 3.4E-02 

SUMMARY HAZARD INDEX I 1.4E-01 

2.2E-03 7.6E+02 2.9E-06 

2.4E-03 1s+02 1.6E-05 

4.6E+02 7.4Et02 6.2E-01 

1.3E-01 3.3Et03 3.9E-05 

1.3E+OO 6.2EtOO 2.1 E-01 

5.66-04 NA O.OE+OO 

6.3G04 NA O.OE+OO 

l.ZE+OZ NA O.OE t 00 

3.4B02 NA O.OE+M) 

3.6E-01 1.9E+Ol 1.9E-02 

W) 

I 6.2E-01 I 1.9E-02 

HCl = Hazard Ouotient (calculated by dividing PDE by RTVI 

RME-Lethal 



Table D-l 1 
_. 

Risk from Potential Lethal Effects for Terrestrial Receptors from Central Tendency Exposure Concentrations of ECPCs in Food and Surface Soil 
Site 9 . 
Remedial Investigation Report, Sites 9 and 10 
Naval Air Station Whiting Field, Milton, Florida 

1,2,4-Trichlorcbenzana 2.6E-06 1.5Et02 1.7E-08 1.9E-05 NA O.OE+OO 

Aluminum 4.1E-01 7.4E+02 6.5E-04 2.2E+OO NA O.OE + 00 

Antimony 1.2E-04 3.3E+03 3.7E-06 6.3E-04 NA O.OE + 00 

Vanadium 1.2E-03 6.2E to0 1.9E-04 6.7E-03 l.QE+Ol 3.5E-04 

..::. .:. . .:: ..: .:. .:j:j ..::j: ..: .:::.:;,: .,. . . . . . . . 
. .: . .,., .,.,.,.,.,.,.,. .I)y.,.: ,.,.,.,.,.,.,.,.,.,.,.,: .,.,.,.,.,., ,.,.: .,.,.: .,., 

. . . . . . . . . . . . . . . . . . . . . . ..:: . ...: ::j: .:.:.:.... :.......:.: . . :...: . . . . . . . . .::. ..::. .:.:::..... 

. ..A.. .., ., .I. .A. ~.:...::.:.....:..‘... .I:... .:.......:.:.....:.. .::. . . . . . . . .::. .,.:’ ” .: :,. ..: .‘,.,‘: ::. ,., 

: . . . 
. . .~:~,:~:::~~~~~~~~~~~~j~~:~~~~;~: :: ., .:; .,: .,:~:~j::,:.::~:,~::~~ 

.: . . . . 
::i:i::‘i’:‘,:i::I~~~~:::::I:i:i:i:: jj:jijiijjj:::jj:y ::..;.:.::y: :I;::::; #g$ : j yy;<:: : 

4.6E-04 NA O.OE + 00 

5.OE-04 NA O.OE + 00 

4.BEtOl NA O.OE+W 

2.6E-02 NA O.OE + 00 

l.lE-01 l.QE+Ol LQE-03 

5.9E-03 1 SUMMARY HAZARD INDEX 

PDE = Potential Dietary Exposure (mg/kgBW/dayl 

I J.4t-04 I 
RTV = Reference Toxicity Value hng/kgBW/dayl 

I 3.5E-04 I 

HQ = Hazard Quotient (calculated by dividing PDE by RTVJ 

RME-Lethal 1 1 BDec-96 



Table D-l 2 
Risk from Potential Sublethal Effects for Terrestrial Receptors from Central Tendency Exposure Concentrations of ECPCs in Food and Surface Soil 
Site 9 ’ 
Remedial Investigation Report, Sites 9 and 10 
Naval Air Station Whiting Field, Milton, Florida 

1,CDichlorobenrene 

1,2.4-Trichlorobenzena 

Aluminum 

Antimony 

Vanadium 

1 .OE-03 O.OE+OO 6.3E-04 NA O.OE+OO 

7.9E + 01 4.6E+02 4.3E+ol l.lE+Ol 1.2te+02 NA O.OE+OO 

5.4E-02 O.OE+OO 3.4b02 NA O.OE + 00 

2.1E-01 1.3E+OO 8.4E + 00 1.5E-01 3.6E-01 l.lE+oo 3.3E-01 

[ SUMMARY HAZARD INDEX 

PDE - Potential Dietary Exposure Img/kgESW/davl RTV - Reference Toxicity Value bng/kgBW/davl HO = Hazard Quotient (calculated by dividing PDE bv RTV) 

ME-Lethal 1 ) 1 &L&c-98 



Table D-l 2 
Risk from Potential Sublethal Effects for Terrestrial Receptors from Central Tendency Exposure Concentrations of ECPCs in Food and Surface Soil 
Site 9 . 
Remedial Investigation Report, Sites 9 and 10 
Naval Air Station Whiting Field, Milton, Florida 

1 ,CDichlorobenzene 

1,2,4-Tdchlorobenrene 

Aluminum 

Antimony 

Vanadium 

Red fox 

O.OE + 00 1.7E-05 NA O.OE+OO 4.6E-04 NA O.OE + 00 

2.6E-06 NA O.OE+OO 

4.1E-01 4.3E+Ol 9.6E-03 

1 .ZE-04 NA O.OE + 00 

1.2E-03 8.4E +00 1.4E-04 

SUMMARY HAZARD INDEX I 9.8E-03 

PDE = Potential Dietary Exposure lmg/kgBW/dayl RTV = Reference Toxicity Value (mg/kgBW 

J- 
‘Id; 

1.9E-05 NA O.OEtOO 5.OE-04 NA O.OE + 00 

2.2E+OO NA O.OE+OO 4.8E+Ol NA O.OE + 00 

6.3E-04 NA O.OE t 00 2.6E-02 NA O.OE t 00 

6.7G03 l.lEtOO 6.1 E-03 l.lE-01 l.lEtOO 1 .OE-01 

6.1 E-03 

HQ = Hazard Quotient (calculated by dividing PDE by RTV) 

1 .OE-01 

RME-Lethal 
1 BDeo98 



Table D-l 3 

Exposure Parameters and Assumptions for Terrestrial Receptors la1 
Site 9 Surface Water 

Remedial Investigation Report, Sites 9 and 10 

Naval Air Station Whiting Field, Milton, Florida 

ISmall hsrb. mammal1 10% sssb 0% 0% 2% 0.147 1 &EOE-01 0.0030 0.021 

I 



Table D-14 
Estimated Chronic Exposure to Terrestrial Receptors from Ingestion of Reasonable Maximum Exposure Concentrations of ECPCs in SW 
Site 9 Surfacf3 Water 
Remedial Investigation Report, Sites 9 and 10 
Naval Air Station Whiting Field, Milton, Florida 

EXPOSURECONCENTAATIONDATA - _- 
.’ REASONABLE MAXIMUM 

ANALYTE EXPOSURE CONCENTRATION 
.: 
,.. hQ/kgj 

Aluminum 1.3E-01 

IrOn l.lE-01 

Manganese 1.2E-02 

WE-Lethal 18Dee-98 



Table D-l 4 
Estimated Chronic Exposure to Terrestrial Receptors from Ingestion of Reasonable Maximum Exposure Concentrations of ECPCs in Surface Water 
Site 9 

‘Remedied Investigation Report, Sites 9 and 10 
Naval Air Station Whiting Field, Milton, Florida 

‘OTENTIAL DIETARY EXPOSURE ImglkgBWlday) Id1 

Aluminum 1 .BE-02 1 .QE-02 1.7E-02 l.lE-02 6.5E-03 1.5E-02 
Iron 1.6E-02 1.6E-02 1.5E-02 9.5G03 5.7E-03 1.3E-02 

Manganese 1.7E-03 1 .BE-03 1.6E-03 1 .OE-03 6.2E-04 1.4E-03 

Id1 Calculated by summing the products of individual prey type concentrations and percent In diet, multiplying by the ingestion rate, and dividing by body weight. 

RME-Lethal 
I 1 &De=98 
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Table D-15 
Risk from Potential Lethal Effects for Terrestrial Receptors from Reasonable Maximum Exposure Concentrations of ECPCs in Surface Water 
Site 9 ’ 
Remedial Investigation Report, Sites 9 and 10 
Naval Air Station Whiting Field, Milton, Florida 

Aluminum 

Iron 

Manganese 

1.w02 7.4E + 02 2.4E-05 

1.6E-02 2.4E+02 6.6E-05 

1.7E-03 4.5EtOl 3.8E-05 

L 
Ndr 

SUMMARY HAZARD INDEX I 1.3E-04 

PDE - Potential Dietary Exposure fmg/kgBW/day) RTV - Reference Toxicity Value fmg/kgBM 

RME-Lethal 1 

1.6E-02 2.4E+02 6.8E-05 

l.EE-03 4.5E+Ol 4.OE-05 

1.7E-02 

1.5E-02 

1.6E-03 

NA 

NA 

NA 

o.OE+oa 

O.OE+DC 

O.OE + OC 

IV) 

1.3E-04 

HQ - Hazard Duotient (calculated by dividing PDE by RTVl 

O.OE+O( 

16Dec-98 



Table D-l 5 
Risk from Potential Lethal Effects for Terrestrial Receptors from Reasonable Maximum Exposure Concentrations of ECPCs in Surface Water 
Site 9 . 
Remedial Investigation Report, Sites 9 and 10 
Naval Air Station Whiting Field, Milton, Florida 

NA O.OE + 00 

I 

9.5E-03 2.4E+02 3.9E-05 5.7E-03 NA O.OE+OO 1.3E-02 NA O.OE+OO 

1 .OE-03 4.5E+Ol 2.3E-05 6.2E-04 NA O.OE+OO 1.4E-03 NA O.OEtOO 

SUMMARY HAZARD INDEX 

PDE - Potential Dietary Exposure img/kgBW/dw) 

I I .-. 
7.7E-05 1 O.OEtOO 1 O.OE + 00 

RTV = Reference Toxicity Value ImglkgBWldayl Ha = Hazard Quotient (calculated by dividing PDE by RTVI 



Table D- 7 6 

Risk from Potential Sublethal Effects for Terrestrial Receptors from Reasonable Maximum Exposure Concentrations of ECPCs in Surface Water 

Site 9 . 

Remedial Investigation Report, Sites 9 and 10 

Naval Air Station Whiting Field, Milton, Florida 

Aluminum 

Iron 

Manganese 

Cotton mouse 
PDE RTV __.. ._..~____~... ~~~~ a---- 

l.EE-02 4.3E +Ol 4.2E-04 

1.w02 NA O.OE t OC 

1.7E-03 1.4E+Ol 1.2E-04 

1.W02 NA O.OE + OC 

l.EE-03 1.4E+Ol 1.3E-04 

I 
I 5.5E-04 I E&E-04 ( I O.OE+OO 

RTV = Reference Toxicity Value tmg/kgEW/dayl HD = Hazard Duotient (calculated by dividing PDE by RTVl 

SUMMARY HAZARD INDEX 

‘DE = Potential Dietary Exposure lmg/kgEW/dey) 

RME-Lethal 1 BDeog8 



Table D-l 6 
Risk from Potential Sublethal Effects for Terrestrial Receptors from Reasonable Maximum Exposure Concentrations of ECPCs in Surface Water 
Site 9 ’ 
Remedial Investigation Report, Sites 9 and 10 
Naval Air Station Whiting Field, Milton, Florida 

.: . . ..A. . ..::::. . . . . . . . . . . . . . ‘... . . . . 
. . . . . I.. . . ” “,, ,, .: ,... ../,.,.,. .> . . . . . . .: .,.,./ ,., 
&Gy&?::::;: ,,f ‘,,: :,:;,,; .,.y... . . ..:....... :. ” ” .‘, . . . . . . . . . : :.:.. ..: 

:: :‘. .:, 

WE 

R”d’ox 
.lL ‘.. 

‘. .-RTlj 

Aluminum 1 .lE-02 4.3E+ol 2.5E-04 ME-03 NA O.OE+OO 1.5E-02 NA O.OEtOO 

Iroll 9.5E-03 NA O.OEtOO 5.7E-03 NA O.OE+OO 1.3E-02 NA O.OE tM) 

Manganese 1 .OE-03 1.4EtOl 7.3E-05 6.2C04 NA O.OEtOO 1.4E-03 NA O.OEtOO 

SUMMARY HAZARD INDEX 3.2E-04 

PDE = Potential Dietary Exposure (ma/kgSW/daYl RTV = Reference ToxicitY Value (mg/kgBW/daYl 

O.OE to0 

HO = Hazard Quotient bxdculated by dividing PDE bv RTVI 

O.OE to0 

RME-Lethal 
i 

i 16-Dee98 



Table D-l 7 
Exposure Parameters and Assumptions for Terrestrial Receptors [al 
Site 10 . 
Remedial Investigation Report, Sites 9 and 10 
Naval Air Station Whiting Field, Milton, Florida 

(Small mm. mammall 78% 12% 0% 0% 10% 0.96 1 1.OOEtOO 0.0024 
(Small insect. bird) 75% 20% 0% 0% 6% 5 1 S.OOE-01 0.0119 
,Prsda,ory mammal, 20% 10% 57% 10% 3% 260 1 1 JOE-02 0.24 
(Predatory bird, 0% 0% 80% 19% 1% 15 1 2.87C0, 0.078 
(Small herb. bird) 1% 94% 0% 0% 5% 6 1 S.OOE-01 0.015 

NOTES: 

G?G& ‘, 4.0 acres 

[al Documentation of exposure parameters presented in: Table 7-7 

lbl ED - Exposure Duration lpercentaps of year 1(1c~ptor is expeaed to bs found at study weal. ED is asrumed to be 1 for this risk assessment. 

[cl SFF - Sits Forapin9 Frequency Icalculated by dividing sits area by receptor home ran9e (cannot exceed 1.01). 

1 



Table D-l 8 

Estimated Chronic Exposure to Terrestrial Receptors from Ingestion of Reasonable Maximum Exposure Concentrations of ECPCs in Food and Surface Soil 

Site 10 . 

Remedial Investigation Report, Sites 9 and 10 

Naval Air Station Whiting Field, Milton, Florida 

ESTfMATEO CONTAMINANT CONCENTRATfONS 

EXPOSURE CONCENTFtATtON DATA 

.A.. :: . . . . . :, : 

ANAWT~ .:.i: ; .. ‘, ” 

REASONABtE MAXIMUM 

EXPOSURE CONCENTRATION 
. . . .. .’ 

: InrdkO) 

2.nexanone 4.66-03 

Acenaphthene l.ZE-01 

Anthracene 2.3E-01 

Bsnzola)anthracsne l.lE+oo 
BLWlZOla)p~re”e 1.3E+OO 
Ba”zo(b)fluoranthene 1.4EtOO 
Benzolg,h,ilperylene B.5E-01 
Benzofklfluoranthene l.lE+OO 
Butylbenrylphthalate 
Carbarols 
Chrysens 
Dibemofa.hlanthracene 
Dibenrofuran 
Diethylphthalsts 
Fluoranthens 

Fluorene 

Indenol1.2.3-cdlpvrene 
Phenanthrene 

Pyrene 

bisf2-sthvlhexvl)phthalats 

Aroclor-1254 

Ardor-l 260 

Aluminum 
Cadmium 
Vanadium 
Zinc 

TPH 

1.2E.01 
1.W01 

1.4Etoo 
3.5E-01 
5.2E-02 
9.6E-02 

1.5E+oo 

1.2E-01 

9.5E-01 
7.4E-01 

l.BE+OO 

7.8E-01 

3.7E-01 

KOE-02 

2.4E+04 
1.6E+OO 
4.5E+Ol 
5.7Et02 

6.7E + 02 

ECPC = Ecological Chemical of Potential Concern 

[al Bioaccumulation data presented in: Appendix 0. T e O-l 

IN PRIMARY FOOD ITEMS 

BAF 181 
““‘, (ir;’ .jk ),,, ;:, : : .:,: .:; :,,::,,: :,:. ,,, ,8AF ra&;;.~::: .I?> :,‘, ;;;: ,““:‘!!:gjk y;.:,?y:;:; 

NA O.OE+OO NA O.OE+OO 

5.OE-02 

5.OE-02 

5.OE-02 
5.OE-02 
5.OE-02 
5.OE-02 
5.OE-02 
5.OE-02 
5.OE-02 
6.OE-02 
5.OE-02 
5.OE-02 
5.OE-02 
5.OE.02 

5.OE-02 

5.OE-02 
5.OE-02 

5.OE-02 

5.OE-02 

6.BE+oo 

5.BE+OO 

7.5E-02 
l.lE+Ol 

1.2E-01 
l.BE+OO 

NA 

5.8E-03 

1 .l E-02 

5.4b02 
6.6E-02 
7.1E-02 
4.3E-02 
6.3E-02 
6.2E-03 
8.06-03 
7.OE-02 
1.7E-02 
2.61-03 
4.BB03 
7.4E-02 

6.OE-03 

4.3&02 
3.7E.02 

9.OE-02 

3.9b02 

2.1E+OO 

3.6E-01 

1.9E+03 
l.BE+ol 
5.4E+OO 
l.OE+03 

O.OE+OO 

6.9E-03 

5.9E.03 

6.9b03 
5.9E-03 
6.9E-03 
6.9E-03 
6.9E-03 
2.2E-02 
6.6G02 
6.9E-03 
5.9E-03 
3.3B02 
2.2E-02 
6.9E-03 

5.96-03 

5.9E-03 
6.9E-03 

5.9E-03 

2.28-02 

1.2E-01 

1.2E.01 

8.OE-04 
3.3E+Ol 

l.lE-03 
6.1E-01 

NA 

6.9E-04 

1.3E-03 

6.4E-03 
7.7E-03 
B.4E-03 
5.OE-03 
6.2E-03 
2.7E-03 
9.OE-03 
B.2E.03 
2.OE-03 
1.7E.03 
2.1E-03 
9.7E-03 

7.1E-04 

6.OE-03 
4.4E-03 

l.lE-02 

1.7E.02 

4.4E-02 

7.2b03 

1.9E+Ol 
5.3E+Ol 

6.OE-02 
3.5E+02 

O.OEtOO 

BAF VALUES FOR 

OTHER FOOD ITEMS 
~ 

. . . . . . . . . . . . . :. :. :. . . . . . . . . . . . . . . . . . . . . . . . . :.:.. :. ‘.‘. . . . . . . :.:..: . . . . . .: >~,>~.y:,:::,::: ,,:.,., . . . ..y> . . . . . . . . . . . .,.,. . . . . . . . . .:. ..:.,. 5.. . ...: . . . . . . ., ., .$&&$& i::;:.:,g::gl:: j : : : : g(,& j j 1:: ::j:l,: 
,,::,,,,;, ; ,:;,:.L;,:,l,:,;;; ,:,:,:, ;:;;;;;;g+:$ ; 2.:jy “’ “h$& .$&g;~‘$ 

NA NA 

3.9E-01 NA 

3.BE-01 NA 

3.8E-01 NA 
3.BE-01 NA 
3.8E-01 NA 
3.8E-01 NA 
3.BE-01 NA 
1.5E-01 NA 
1.5E-01 NA 
3.BE-01 
3.BE-01 
1.5E-01 
1.6E-01 
3.BE-01 

3.8E-01 

3.BE-01 
3.BE-01 

3.BE-01 

1 .SE-01 

3.BE+oo 

J.BE+OO 

7.5E.02 
2.1EtOO 

1.2E-01 
2.1E+OO 

NA 

NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 

NA 

NA 

3.2E.01 

3.2E-01 

NA 
3.BE-01 

NA 
NA 

NA 

j:. 
:.: ::. 

11 ECPC c”ncentrau”ns I” mvwtepr~te nssue eqw8 the invertebrate BAF multiplied by the maximum soil concentration of the contaminant. 

ICI ECPC concentrations in plant tissue equals the plant BAF multiplied by the maximum soil concentration of the contaminant. 

RME-Lethal I 16.Deo9B 



Table D-l 8 
Estimated Chronic Exposure to Terrestrial Receptors from Ingestion of Reasonable Maximum Exposure Concentrations of ECPCs in Food and Surface Soil 
Site 10 . 
Remedial Investigation Report, Sites 9 and 10 
Naval Air Station Whiting Field, Milton, Florida 

Id1 Calculated by summing the products of individual prey type concentretions and percent in diet, multiplying by the ingestion rate, end dividing by body weight. 

2-Hexanone 

Acenaphthena 

Anthracene 

Benzo(atanthracen8 

Benzo(a)pyrene 

Benro(b)fluoranthene 

Eenrofg,h.ilperylene 
Benzo(kIfluoranthene 
ButylLmnzYlphthelate 
Carbazole 

Chrysene 
Dibenzoo(a,h)anthracene 
Dibenzofuran 
Dlethylphthalate 
Fluorenthene 

Fluorene 
Indenoll,2,3-cd)pyrene 
Phenanthrene 

Pw9n8 
bisf2-ethylheryl)phthalate 
Aroclor- 1254 
Aroclor-1260 
Aluminum 
Cadmium 
Vanadium 
i!lnc 

TPH 

1.3E-05 

4.8E-04 

9.5E-04 

4.w03 

5.5E-03 

5.9E-03 

3.6E-03 
4.4E-03 
7.6E-04 
1.6E-03 
5.8E-03 
1.4E-03 
3.9E-04 
5.gE-04 
6.2E-03 
5.OE-04 
3.6E-03 
3.1E-03 
7.5E-03 
4.8E-03 
3.6602 
5.8E-03 

9.5E+Ol 
6.7EtOO 

Z.lE-01 
5.8E+Ol 

1.8Etoo 

6.7E-05 

2.3E-03 

4.5E-03 

2.1E-02 

2.6E-02 

2.8E-02 

1.7E-02 
2.1 E-02 
2.5E-03 
3.3E-03 
2.7E-02 
6.8E-03 
1 .OE-03 
1.9E-03 
Z.gE-02 
2.4E-03 
1.7E-02 
1.5E-02 
3.6E-02 
1.6E-02 
2.4E-01 
3.9E-02 

5.5Et02 
2.9E t 00 
1.2EtOO 
1.3Et02 

8.4EtOO 

2.6E-05 

l.lE-03 

2.2E-03 

l.lE-02 

1.3E-02 

1.4E-02 

8.3E-03 
1 .OE-02 
1.2E-03 
1.7E-03 
1.4E-02 
3.4E-03 
5.4G04 
9.7G04 
1.4E-02 
l.ZE-03 
8.3E-03 
7.2E-03 
1.7E-02 
7.9E-03 
1.8E-01 
2.9E-02 

2.8E+02 
2.6E+OO 

6.9E-01 
9.4E+Ol 

3.6E+OO 

1.28-07 

5.6E-08 

l.lE-05 

5.2&05 

6.3605 

6.9E-05 

4.1s05 
5.1 E-05 
6.1E-06 
7.2E-06 
6.7E-05 
1.7E-05 
2.2E-08 
3.9E-06 
7.1E-05 

5.8E-06 
4.1E-05 
3.6E-05 

8.7E-05 
3.2E-05 
2.5C03 
7.8E-04 
9.8E-01 
4.1E-02 
2.3E-03 
8.5E-01 

1.6E-02 

6.6E-07 

5.7E-05 

l.lE-04 

5.4E-04 

8.5E-04 

7.1E-04 

4.2E-04 
5.2E-04 
3.6E-05 
5.1 E-05 
6.9E-04 
1.7E-04 
1.6E-05 
2.8E-05 
7.4E-04 

6.OE-05 
4.2E-04 
3.7E-04 

8.9E-04 
2.3E-04 
4.2E-02 
8.9E-03 

5.3E+OO 
E.lE-01 
1.3E-02 

1.5EtOl 

9.2E-02 

Z.ZE-05 

5.9E-04 

l.ZE-03 

5.6G03 

8.8E-03 

7.4&03 

4.4E-03 
5.5E-03 
E.lE-04 
1.5E-03 
7.2E-03 
1.8E-03 
3.9E-04 

6.3E-04 
7.7b03 
6.2E-04 
4.4G03 

t’ 3.8E-03 
9.3E-03 
5.1E-03 
7.4E-03 
1.2E-03 

1.2E+02 
4.6E+OO 

Z.ZE-01 
3.4E t 01 

3.1E+oo 

RME-Lathal 1SDec-98 



Table D-l 9 
Risk from Potential Lethal Effects for Terrestrial Receptors from Reasonable Maximum Exposure Concentrations of ECPCs in Food and Surface Soil 
Site 10 . 
Remedial Investigation Report, Sites 9 and 10 
Naval Air Station Whiting Field, Milton, Florida 

I-Hexanone 

Acenaphthene 

Anthracene 

BenzoIalanthracene 
Benzo(alpyrene 
BentofbMuoranthene 
Benzolg,h,itperylene 
BenrofkMuoranthene 
Butylbenryiphthalata 
Carbarole 
Chrysana 

Dibenrola,hlanthracene 
Dibenzofuran 

Diethylphthalate 
Fluoranthene 

Fluorene 

Indenoll,2,3-cd)pyrene 
Phenanthrane 

P/me 

bisl2-ethylhexyflphthalate 

Aroclor-1254 

Aroclor-1260 

Aluminum 

Cadmium 
Vanadium 

Zinc 

TPH 

PDE 

Cofton mouse 
. .._-RRV ‘Hd 

I 
SUMMARY HAZARD INDEX I 

- __ _. 
5.OE-01 

1.3E-05 

4.8E-04 

9.5E-04 

4.5E-03 
5.5E-03 
5.9E-03 
3.6E-03 
4.4E-03 
7.6E-04 
1.6E-03 
5.8E-03 
1.4E-03 
3.9E-04 
5.9504 
6.2E-03 

5.OE-04 

3.6E-03 
3.1 E-03 

7.5E-03 

4.8E-03 

3.6E-02 

5.8E-03 

9.5EtOl 

6.7E+OO 
Z.lE-01 

5.8EtOl 

1.8EtOO 

5.5E+02 2.4E-08 

1.2E+Ol 4.OE-05 

3.4Et03 2.8E-07 

1.2E+Ol 3.8E-04 
1.2EtOl 4.6E-04 
1.2EtOl 4.9E-04 
1.2EtOl 3.OE-04 
1.2EtOl 3.7E-04 
4.7Et02 1.6E-06 
l.OE+02 1.8E-05 
1.2E+ol 4.8E-04 
12EtOl 1.2E-04 
1.3E+Ol 3.1 E-05 
1.7E+03 3.4E-07 
4.OE+02 1.5E-05 

1.2E to1 4.2E-05 

1.2EtOl 3.OE-04 
1.4Et02 2.2E-05 

1.6E +02 4.7E-05 

1.6E+02 3.OE-05 

l.OEt02 3.6E-04 

1 .OE t 02 5.8E-05 

7.4E t 02 1.3E-01 
3.OEtOl 2.2E-01 
6.2E to0 3.3E-02 
5.OEt02 l.lE-01 

NA O.OEt00 

6.7G05 

2.3E-03 

4.5E-03 

2.1E-02 
2.6E-02 
2.8E-02 
1.7E-02 
2.1E-02 
2.5E-03 
3.3E-03 
2.7E-02 
6.8E-03 
1 .OE-03 
1.9E-03 
2.9E-02 

2.4E-03 

1.7E-02 
1.5E-02 

3.6E-02 

1.6E-02 

2.4E-01 

3.9G02 

5.5Et02 
2.9EtOO 
1.2EtOO 
1.3Et02 

9.4EtOO 

5.5Et02 

1.2izt01 

3.4E t 03 

1.2EtOl 
1.2EtOl 
1.2EtOl 
1.2EtOl 
1.2EtOl 
4.7E t 02 
l.OE+02 
1.2EtOl 
1.2EtOl 
1.3E+Ol 
1.7Et03 
4.OE t 02 

1.2EtOl 

1.2EtOl 
1.4Et02 

1.6Et02 

1.6Et02 

l.OEt02 

1 .OE +02 

7.4Et02 
3.OEtOl 
6.2E+OO 
S.OEt02 

NA 

1.2E-07 

1.9E-04 

1.3E-06 

1.8E-03 
2.2E-03 
2.3E-03 
1.4E-03 
1.7E-03 
5.3E-06 
3.3E-05 
2.3E-03 
5.7E-04 
8.4E-05 
l.lE-06 
7.3E-05 

2.OE-04 

1.4E-03 
1 .OE-04 

2.2E-04 

9.8E-05 

2.4E-03 

3.9E-04 

7.4E-01 
9.5E-02 
2.OE-01 
2.5E-01 

O.OE+OO 

2.6E-05 

l.lE-03 

2.2G03 

l.lE-02 
1.3E-02 
1.4E-02 
8.3E-03 
1 .OE-02 
1.2E-03 
1.7E-03 
1.4E-02 
3.4G03 
5.4b04 
9.7E-04 
1.4E-02 

1.2E-03 

8.3E-03 
7.2E-03 

1.7E-02 

7.9E-03 

1.8&01 

2.9E-02 

2.8Et02 
2.6E t 00 

6.9E-01 
9.4EtOl 

3.6E+OO 

NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 

NA 

NA 

1.6EtOl 

1.6EtOl 

NA 
NA 

1.9EtOl 
NA 

NA 

O.OEtOO 

O.OE+OO 

O.OE+OO 

O.OEtOO 
O.OEtOO 
O.OE+w 
O.OEtOO 
O.OEtDO 
O.OEtW 
O.OE + 00 
O.OEtOO 
O.OE + DO 
O.OE + 00 
O.OE t 00 
O.OE + 00 

O.OE + 00 

O.OE + 00 
O.OE+OO 

O.OE t 00 

O.OE + 00 

l.lE-02 

1.8E-03 

O.OE+OO 
O.OE + 00 

3.6E-02 

O.OE+W 

O.OE t 00 

1.3EtOOl 4.9E-02 

PDE - Potential Dietary Exposure lmglkg8Wldayl RTV = Reference Toxicity Value Img/kgBW/dayl HO = Hazard Ouotient (calculated by dividing PDE by RTV) 
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Table D-l 9 I 

Risk from Potential Lethal Effects for Terrestrial Receptors from Reasonable Maximum Exposure Concentrations of ECPCs in Food and Surface Soil 
Site 10 ’ 
Remedial Investigation Report, Sites 9 and 10 
Naval Air Station Whiting Field, Milton, Florida 

-. 
,,, .,:‘,“- . . 

+NAik: Red fox 
., : .: ., ,’ RTV . . EL-----~-~ w--- 

1.2E-07 5.5Et02 2.1E-10 2.Hexanone 

Acenaphthene 

Anthracsna 

BenxManthracene 

9WlZOl~)pYW-l~ 

Benzo(blfluoranthene 

Banzolg.h.i)psrylens 

Senrolklfluoranthene 
Butylbenzylphthalate . 
Carbazols 
ChySE#M 
Dibenzola.h)anthracane 
Dibenzofuran 
Diethylphthalats 
Fluoranthens 
Fluorene 
indenofl,2,3-cdlpyrene 
Pilenanthrsns 
Fvrens 
bisf2-ethvlhexvl)phthalats 
Aroclor-1254 
Aroclor- 1260 
Aluminum 
Cadmium 
Vanadium 
Zinc 
TPH 

S.fiE-06 

l.lE-05 

5.2E-05 

6.3E-05 

6.$E-06 

4.lE-05 

5.1E-05 
5.lE-06 
7.2E-06 
6.7E-05 
1.7E.05 
2.2E-06 
3 SE-06 
l.lE.05 
5.6E-06 
4.1E.05 
3.6E.05 
6.7E-05 
3.2E-05 
2.5E-03 
7.6E-04 
9.6E-01 
4.1E-02 
2.3E-03 
6.5E.01 
1.6E-02 

1.2EtOl 

3.4E+03 

l.ZE+Ol 

1.2E+Ol 

1.2E+Ol 

1.2EtOl 

1.2E+Ol 
4.7E to2 
l.OE+02 
l.ZE+Ol 
1.2EtOl 
1.3E+Ol 
1.7Et03 
4.OE t02 
1.2E+Ol 
1.2EtOl 
1.4E+02 
1.6E + 02 
1.6E+02 
1.5E+02 
1.5E+02 
7.4E t02 
3.OEtOl 
6.2E+OO 
5 OE+02 

NA 

4.6b07 

3.2E.09 

4.4E-06 

5.3E.06 

5.7E-06 

3.4E-06 

4.2E-06 
l.lE-06 
7.2E.0.9 
5.6E-06 
1.4E-06 
1.6E-07 
2.3E-09 
l.BE.07 
4.6E-07 
3.4E-06 
2.6E-07 
5.4E.07 
Z.OE-07 
1.7E-05 
5.2E-06 
1.3E.03 
1.4E-03 
3.7E-04 
1.7E-03 

O.OE+OO 

SUMMARY HAZARD INDEX 

PDE = Potential Dietary Exposurs ImglkgBWldayl 

4.6E-03 

RTV - Reference Toxicity Value ImglkgBW! 

6.6E-07 NA O.OE + 00 2.2E-05 NA O.OEtOO 

5.7B05 NA 
l.lE-04 NA 
5.48-04 NA 
6.58-04 NA 

7.1s04 NA 

4.2E-04 NA 

5.2E-04 NA 
3.6E-05 NA 
5.1E-05 NA 
6.SE-04 NA 
1.7E-04 NA 
1.6E-05 NA 
2.SE.05 NA 
7.4E.04 NA 
6.OE-05 NA 
4.2E-04 NA 
3.7E-04 NA 
&SE-04 NA 
2.3E-04 4 
4.2E-02 1.6E+ol 
6.9E-03 1.6E+ol 

5.3E too NA 
B.lE-01 NA 
1.3E-02 l.SE+Ol 

1.5E+Ol NA 
9.2E-02 NA 

O.OE+OO 

O.OEtOO 

O.OE+OO 

O.OE+OO 

O.OE +00 

O.OE to0 

O.OE+OO 
O.OE+OO 
O.Of. + 00 
O.OE + 00 
O.OE+OO 
O.OE t 00 
O.OE +00 
O.OEtOO 
O.OEtOO 
O.OEtOO 
O.OE+OO 
O.OE t 00 
O.OEtOO 

2.6E-03 
4.3E-04 

O.OE+OO 
O.OE to0 

B.BE-04 
O.OEtOO 
O.OEtOO 

5.9E-04 
1.2E-03 

5.6E-03 

6.6E-03 

7.4E-03 

4.4E-03 

5.5E-03 
6.1E-04 
1.6E-03 
7.2E-03 
1 .BE-03 
J.SE-04 
6.3E-04 
7.7E-03 
6.2E-04 
4.48503 
3.6E-03 
9.3E-03 
5.1E-03 
7.4E-03 
1.2E-03 

1.2E+02 
4.6E to0 

2.2E-01 
3.4EtOl 
3.1EtOO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.6E+ol 
1.6E+Ol 

NA 
NA 

1.9E+Ol 
NA 
NA 

O.OEtOO 

O.OEtOO 

O.OEtOO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OEtOO 
O.OEtOO 
O.OE+OO 
O.OEtOO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE t 00 
O.OE t 00 
O.OE t 00 
O.OE t 00 
O.OE t 00 
O.OE+OO 

4.6E-04 
7.6E-OS 

O.OE+OO 
O.OE+OO 

l.lE-02 
O.OE + 00 
O.OE+OO 

VI 

3.7E-03 1 I 1.2E-02 

HO = Hazard Quotient Icalculated by dividing PDE by RTVI 
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Table D-20 
Risk from Potential Sublethal Effects for Terrestrial Receptors from Reasonable Maximum Exposure Concentrations of ECPCs in Food and Surface Soil 
Site 10 . 
Remedial Investigation Report, Sites 9 and 10 
Naval Air Station Whiting Field, Milton, Florida 

. ‘..’ ‘. .,, 

&Ai%-&.:. ‘: :. 
. . . ,” ..’ .: 

2.Hexanone 

Acenaphthene 

Anthracena 

Benrofa)anthracene 
Benzolalpyrene 
Benzolb)fluoranthene 
Benrolg,h.i)peryfene 
Benzo(k)fluoranthene 
Eutylbenryfphthala~e 
Carbszole 
Chrysene 
Dibenzola,h)anthracene 

DiethYiphthalate 
Fluoranthene 

flu0rWW 

Indenofl.2.3cdlpyrerw 

Pyrene 

bis(2ttthylhexyl)phthalate 

Aroclor-1254 

Aroclor-1260 

Aluminum 

Cadmium 
Vanadium 

ZiIlC 

TPH 

1.3E-05 

4.BE-04 

9.5E-04 

4.5E-03 
5.5E-03 

5.9E-03 
3.6E-03 
4.4E-03 
7.6E-04 
1.6E-03 
5.8E-03 
1.4E-03 
3.9E-04 
5.9E-04 
6.2E-03 

5.OE-04 

3.6E-03 
3.1 E-03 

7.5E-03 

4.8E-03 

3.6E-02 

5.8E-03 

9.5E+Ol 
6.7E + 00 

2.1 E-01 
5.8E + 01 

l.BE+OO 

1.7E+02 

l.OEtOl 

l.OEtOl 

l.OE+Ol 

l.OE+Ol 
l.OE+Ol 

l.OE+Ol 
l.OE+Ol 

4.9E+OZ 
NA 

l.OE+Ol 
l.OE+Ol 
6.OE t 01 
3.3Et02 
l.OE+Ol 

l.OEtOl 

l.OEtOl 
l.OEtOl 

l.OE+Ol 

3.5EtOO 

1.5E-01 

6.4E-01 

4.3EtOl 

2.2EtOO 
8.4EtOO 
2.OEtOl 

NA 

7.6E-08 

4.8E-05 

9.5E-05 

4.5E-04 
5.5E-04 

5.9E-04 
3.6E-04 
4.4E-04 
1.5E-06 

O.OEtOO 
5.8E-04 
1.4E-04 
6.5E-06 
1 .BE-06 
6.2E-04 

5.OE-05 

3.6E-04 
3.1E-04 

7.5E-04 

1.4E-03 

2.3E-01 

9.1 E-03 

2.2E+OO 
3.1E+OO 

2.4E-02 
2.9E+OO 

O.OEtDO 

6.7E-05 

2.3&03 

4.5E-03 

2.1E-02 

2.6E-02 
2.8E-02 
1.7E-02 
2.1E-02 
2.5E-03 
3.3E-03 
2.7G02 
6.8E-03 
1 .OE-03 
1.9E-03 
2.9E-02 

2.4E-03 

1.7E-02 
1.5E-02 

3.6E-02 

1.6E-02 

2.4E-01 

3.9E-02 

5.5Et02 
2.9EtOO 
1.2E+OO 
1.3Et02 

9.4EtOO 

1.7Et02 

l.OEtOl 

l.OEtOl 

l.OEtOl 
l.OE+Ol 
l.OEtOl 
l.OE+Ol 
l.OEtOl 
4.9E+02 

NA 
l.OE+Ol 
l.OE+Ol 
6.OE+ol 
3.3E+02 
l.OE+Ol 

l.OEtOl 

l.OEtOl 
l.OE+Ol 

l.OE+Ol 

3.5E+OO 

1.5E-01 

6.4E-01 

4.3EtOl 
2.2EtOO 
8.4E t 00 
2.OEtOl 

NA 

3.9E-07 

2.3E-04 

4.5P04 

2.1E-03 
2.6E-03 
2.8E-03 

1.7E-03 
2.1E-03 
5.OE-06 

O.OE+OO 
2.7E-03 
6.8E-04 
1.7E-05 

5.9E-06 
2.9E-03 

2.4E-04 

1.7E-03 
1.5E-03 

3.6E-03 

4.6E-03 

1*6E+oo 

6.1E-02 

1.3E+Ol 

1.3EtOO 
1.5E-01 

6.3E+OO 

O.OE+OO 

2.6E-05 

l.lE-03 

2.2E-03 

l.lE-02 
1.3E-02 

1.4E-02 
8.3E-03 

1 .OE-02 
l.ZE-03 
1.7E-03 
1.4E-02 
3.4E-03 
5.4E-04 
9.7E-04 
1.4E-02 

1.2E-03 

8.3E-03 
7.2E-03 

1.7E-02 

7.9E-03 

1 .BE-01 

2.9E-02 

2.8E+02 
2.6EtOO 

6.9E-01 
9.4E+Ol 

3.6E + 00 

NA 

NA 

NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 

NA 

NA 

9.OE-02 

9.OE-01 

NA 
l.OEtOO 
l.lEtOO 

NA 

NA 

O.OE to0 

O.OE+OO 

O.OE+DO 

O.OE t 00 
O.OE to0 
O.OE+OO 
O.OE t 00 

O.OEtOO 
O.OE+OO 

O.OEtOO 
O.OE t 00 
O.OE + 00 
O.OEtOO 
O.OE+OO 
O.OE t 00 

O.OE t 00 

O.OE + 00 
O.OEtOO 

O.OE + 00 

O.OE+OO 

2.OEtOO 

3.2C02 

O.OEtOO 
2.6E+OO 

6.3E-01 
O.OEtOO 

O.OE t 00 

SUMMARY HAZARD INDEX I 8.5E+OO I 

PDE = Potential Dietary Exposure fmg/kgBW/day) ATV = Reference Toxicity Value b’ng/kgBW/dayl 

I 2.2E+Ol 1 I 5.2E+OO ) 

HQ = Hazard Quotient (calculated by dividing PDE by RTV) 
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Table D-20 
Risk from Potential Sublethal Effects for Terrestrial Receptors from Reasonable Maximum Exposure Concentrations of ECPCs in Food and Surface Soil 
Site 10 . 
Remedial investigation Report, Sites 9 and 10 
Naval Air Station Whiting Field, Milton, Florida 

..: :: . . ,. ANALYTE.~’ ,, 
‘. ,.:. - 
2.Hexanone 

Acenaphthene 

Anthracene 

Benzofahrnthracene 

Benrofalpyrene 

BenzofbJfluoranfhene 

Benrofg,h,i)perYfene 

Benzofk)fluoranfhene 
Butylbenzylphfhalate 
Carbszole 
Chrysene 
Dibenrofa,hlanthracene 
Dibenrofuran 
Diethylphthalate 
Fluoranthene 
Ffuorene 

lndenoll,2,3-cdlpyrene 
Phenanthrene 
Pyrene 
bisf2-ethylhexyl)phthalate 
Aroclor-1254 
Aroclor-1260 
Aluminum 

Cadmium 
Vanadium 
Zinc 
TPH 

SUMMARY HAZARD INDEX -- 
PDE = Potential Dietary Exposure ImglkgBWlday) 

--. 

Red fox .: 

PDE RN “0 j:. ‘. 

1.2E-07 1.7E+02 6.7E-10 

. . 
6.6E-07 NA O.OE + 00 2.2E-05 NA O.OE+OO 

5.6E-06 1.OEt01 5.6E-07 5.7E-05 NA O.OE+OO 5.9E-04 NA O.OE+OO 

l.lE-05 l.OE+ol l.lE-06 l.lE-04 NA O.OE t 00 1.2E-03 NA O.OE t 00 

5.2E-05 l.OE+Ol 5.2E-06 5.4E-04 NA O.OE+OO 5.6E-03 NA O.OE t 00 

6.3E-05 l.OE+Ol 6.3E-06 6.5E-04 NA O.OE t 00 6.8C03 NA O.OE + 00 

6.9E-05 l.OE+Ol 6.9E-06 7.1 E-04 NA O.OE t 00 7.4b03 NA O.OE+OD 

4.1 E-05 l.OE+Ol 4.1E-06 4.2E-04 NA O.OE+OO 4.4E-03 NA O.OE+OO 

5.1 E-05 l.OE+Ol 5.1 E-06 5.2E-04 NA O.OE+OO 5.5E-03 NA O.OE t 00 
5.1E-06 4.9E+02 1 .OE-08 3.6E-05 NA O.OE + 00 8.1 E-04 NA O.OE t 08 
7.2E-06 NA O.OE+OO 5.1 E-05 NA O.OE + 00 1.5E-03 NA O.OE+OO 
6.7E-05 f.OE+Ol 6.7E-06 6.9G04 NA O.OE t 00 7.2E-03 NA 0.OE+oo 
1.7E-05 l.OE+Ol 1.7E-06 1.7E-04 NA O.OE t 00 1 .BE-03 NA 0.OE+oo 
2.2E-06 6.OEtOl 3.7E-08 1.6E-05 NA O.OE t 00 3.9E-04 NA O.OE t 00 
3.9E-06 3.3E+02 1.2E-08 2.8E-05 NA O.OE+OO 6.3E-04 NA O.OE + 00 
7.1E-05 l.OE+Ol 7.1 E-06 7.4E-04 NA O.OE t 00 7.7b03 NA O.OE t 00 

5.8E-06 l.OE+Ol 5.8E-07 6.OE-05 NA O.OE+OO 6.2E-04 NA O.OE t 00 
4.1E-05 l.OE+Ol 4.lE-06 4.2E-04 NA O.OE + 00 4.4E-03 NA O.OE+OD 
3.6E-05 l.OE+Ol 3.6E-06 3.7E-04 NA O.OE+OO 3.8E-03 NA O.OE+OO 
8.7E-05 l.OE+Ol 8.7E-06 8.9~04 NA O.OE+OO 9.3E-03 NA O.OE +OO 
3.2E-05 3.5E+OO 9.2&06 2.3B04 NA O.OE t 00 5.1 E-03 NA O.OE + 00 

2.5E-03 9.6E-03 2.6E-01 4.2E-02 9.OE-01 4.6E-02 7.4E-03 9.0E-02 8.3E-02 
7.8E-04 7.5E.04 l.OE+OO 6.9E-03 9.OE-01 7.6b03 1.2E-03 B.OE-01 1.4E-03 
9.8E-01 4.3E+Ol 2.3E-02 5.3EtOO NA O.OE+OO 1.2E+02 NA 0.OEt00 
4.1E-02 2.2E+OO 1.9E-02 B.lE-01 l.OE+OO 6.1 E-01 4.6EtOO 1 .OE+OO 4.6EtOO 

2.3E-03 8.4E +00 2.7E-04 1.3E-02 l.lE+OO 1.2E-02 2.2E-01 1 .lE+OO 2.OE-01 
8.5E-01 2.OE+Ol 4.3E-02 1.5EtOl NA O.OE t 00 3.4E+Ol NA O.OE+OO 

1.6E-02 NA O.OE + 00 9.2E-02 NA O.OE +OO 3.1EtOO NA O.OE+OO 

-. 
l 1.4E+OO I 8.7E-01 I I 4.kkt 

RTV - Reference Toxicity Value hng/kgBW/dayl HQ - Hazard Quotient fcalculated by dividing PDE by RN) 
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Table D-21 

Estimated Chronic Exposure to Terrestrial Receptors from Ingestion of Central Tendency Exposure Concentrations of ECPCs in Food and Surface Soil 

Site 10 1 

Remedial Investigation Report, Sites 9 and 10 

Naval Air Station Whiting Field, Milton, Florida 

EXPOSURE CONCENTRATION DATA -- 
CENTRAL TENDENCY 

EXPDSURE CONCENTRATION 
. . . : 

@3M-- -.-~ --- 
4.6E-03 z-Hexanone 

Acenaphthsne 

Anthracene 

Bsnzqta)anthracsns 

1.2E-01 

2.3E-01 

3.3E-01 
4.3E-01 
4.5E-01 
5.2E-01 
4.1E-01 
1.2E-01 
1.6E-01 
3.6E.01 
2.6E-01 
5.2E02 
9.6602 
4.5E-01 

l.ZE-01 

4.5E-01 
3.1E-01 

4.5E-01 

3.5E-01 

1.4E.01 

6.OE-02 

1.7E+04 

Benzqfs)pYrens 
Benzolblfluorsnthsns 
Benzotg,h,i)perylene 
Bsnzotklfluoranthene 
ButylbanzylphthaIate 
Carbazole 
Chrysens 
Dibenzota,hlanthracene 
Dibsnzofuran 
Diethylphthalate 
Fluoranthene 

Fluorene 

Indenoll,2,3-cd)pvrsne 
Phenanthrene 

Pqrsns 

bis(2-sthvlhexvl)phthalate 

Aroclor-1254 

Aroclor- 1260 

Aluminum 
Cadmium 
Vanadium 
Zinc 

TPH 

ECPC = Ecological Chemical of Potential Concern 

fsl Bioaccumulation data presented in: 

9.9E-01 
3.4E l 01 
9.5E+Ol 

2.5E+02 

Appendix D. Table D-l 

IN PRIMARY FOOD ITEMS 

Concentretion in 

.. 

cpncef\tratipn in- .: . . . . . . 
Invert Invwtebrate Tissue lbl PJsflt ..:. :EMit..TiSkk tel.. .: j: :: 

BAF lal h”e(k91 e*jT la) 
.,. 

:. : (mg/k*$ :. :: 

NA O.OE+OO NA O.OE + 00 

5.OE-02 

S.OE-02 

5.OE-02 
S.OE-02 
S.OE-02 
6.OE02 
S.OE-02 
S.OE-02 
S.OE-02 
5.OE-02 
5.OE-02 
S.OE-02 
S.OE-02 
5.OE-02 

5.OE-02 

5.OE.02 
S.OE-02 

S.OE-02 

5.OE-02 

5.6Etoo 

5.6E+OO 

5.6E-03 

l.lE-02 

1.6E-02 
2.1E-02 
2.3E-02 
2.6E-02 
2.OE-02 
6.2E-03 
6.OE.03 
1.6E-02 
1.3E.02 
2.6E-03 
4.6E-03 
2.3E-02 

6.OE-03 

2.3E-02 
l .SE-02 

2.2E-02 

1.7E-02 

6.2E-01 

3.5E-01 

5.9E-03 

5.9B03 

5.9E.03 
5.9E-03 
5.9E-03 
5.9E-03 
6.9E.03 
2.2E-02 
5.6E-02 
5.9E-03 
6.9E-03 
3.3E-02 
2.2E-02 
6.9E.03 

5.9E-03 

5.9E-03 
5.9E-03 

6.9E-03 

2.2E-02 

1.2E-01 

l.ZE-01 

6.BE.04 

1.3E-03 

1.9E-03 
2.5b03 
2.7b03 
3.lE-03 
2.4E-03 
2.7B03 
9.OE-03 
2.lE-03 
1 .SE-03 
1.7E-03 
2.1E-03 
2.7E-03 

7.1E-04 

2.7E.03 
1.6E-03 

2.6E-03 

7.6b03 

1.7E-02 

7.2E-03 

7.5G02 1.3E+03 B.OE-04 1.3EtOl 
l.lE*Ol l.lE+Ol 3.3E+Ol 3.3E+Ol 

1.2E-01 4.1E+OO l.lE-03 3.7E-02 
l.BEtOO 1.7E+02 B.lE-01 5.6E+Ol 

NA O.OE + 00 NA O.OE+OO 

11 ECPC concentrations in invertebrata tissue equals the invertebrate BAF multiplied by the maximum aoil c~nc 

BAF VALUES FOR 

NA NA 

3.BE-01 NA 

3.6E-01 NA 

3.6E-01 NA 
3.6E-01 NA 
3.BE-01 NA 
3.6E-01 NA 
3.BE-01 NA 
1.5E-01 
1.5E-01 
3.6E-01 
3.6E-01 
1.5E-01 
1 H-01 
3.6E.01 

3.6E-01 

3.BE-01 
3.6E-01 

3.6E-01 

1.5E-01 

3.6E+OO 

3.BE+OO 

7.6E-02 
2.lE+oo 

1.2E-01 
2.1E+OO 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 

NA 

NA 

3.2E-01 

3.2E-01 

NA 
3.6E-01 

NA 
NA 

NA 

:ration of the contaminant. 

ICI ECPC concentrationa in plant tissue equals the plant EAF multiplied by the maximum soil concentration of the contaminant. 

I 
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Tabla D-21 
Estimated Chronic Exposure to Terrestrial Receptors from Ingestion of Central Tendency Exposure Concentrations of ECPCs in Food and Surface Soil 
Site 10 
Remedial Investigation Report, Sites 9 and 10 
Naval Air Station Whiting Field, Milton, Florida 

2-Hexanone 1.3E-05 6.7E-05 2.6E-05 

Acanaphthene 4.8E-04 2.3E-03 1 .lE-03 

Anthracana 9.5E-04 4.5E-03 2.2E-03 

Benzo(a)anthracene 1.4E-03 6.4E-03 3.2E-03 

Benzo(alpyrene 1.8E-03 8.4E-03 4.1 E-03 

Banzolb)fluoranthena 1.9E-03 &9E-03 4.4E-03 

Eanzo~g,h.i~parylana 2.2E-03 1 .OE-02 5.OE-03 
Banrolk~fluoranthene 1.7E-03 B.OE-03 3.9E-03 
Eutylbenrylphthalate 7.6E-04 2.5E-03 1.2E-03 
Carbazole 1.6E-03 3.3E-03 1.7E-03 
Chrysena 1.5E-03 7.OE-03 3.5E-03 
I Dibenro(a.hJanthrecene l.lE-03 5.1E-03 2.5E-03 
I Dibenzofuran 3.9E-04 1 .OE-03 5.4E-04 
I Diethylphthatate 5.9E-04 1.9E-03 9.7G04 
Fluoranthena 1.9E-03 8.9E-03 4.4E-03 
I Fluorena 5.OE-04 2.4E-03 1.2E-03 
I Indeno(l,2,3-cdlpyrena 1.9E-03 8.9E-03 4.4E-03 
I Phenanthrene 1.3E-03 6.OE-03 3.OE-03 
I Pvrene 1.9E-03 8.8503 4.3G03 
I bis(2-athylhaxyllphthalata Z.lE-03 6.9E-03 3.5E-03 
Aroclor-1254 1.4E-02 9.2E-02 6.8G02 
Aroclor-1260 5.8E-03 3.9E-02 2.9E-02 
Aluminum 6.5EtOl 3.7E + 02 1 .9E+02 
t Cadmium 4.1EtOO 1.8EtOO 1 .6E+oo 
Vanadium 1.5E-01 9.2E-01 5.2G01 
Zinc 9.7EtOO 2.1EtOl 1 .6E+ol 

‘, 
,,..., .; 

.. ,, .,.,,. 1,. 
. . . . . . ,,,,. ::.I:..,:. ,:.::.: ,,:y,... . . . . .: ..\..... . . . . . ,: ,::. ..;.. . . . ,,,, 

::.:.; . . . . . . .v.: ,_.,: .,..,,,,, .‘.““‘..F.: ..,: >> ,‘” .i:.:.,:, 
. ..“..‘.‘... 

. . . . . . . . . . . . . . . . .,:y- 

Eastemmeadowlark Red% ,: ,“‘. 
. ;:.. ~ ,,, : : : :::.: ::~::.:.::.:.:.: . . . . ~ .,., ., ,’ :_I : :,I: ..: .> ,.:,,:,:,.,,,,,,,, ~:.:~.‘.:.‘:;::.:fi::,:~,.,. 

; . ...,,, “, 1’ 
,:i::. .:&$ffi#$p&#Q ?‘:’ : ::::: ,,,,: 1.1: f#o~~#jg ~*,f~,.::: . . . . . :.:.;.::::: jJ:$:j):j::j::c ::Y: 

,. 
,. . . . . . . . . . . . .‘. .‘. 

.: .,.,,, ;: ;: .I . . ..y... .,., ,., 
,,. “’ . .... ..,. ..... . . . . . . . . . . . . . . . . ,...,,, ..,.,.,. .,,,.... . . 

F 

1.2E-07 

5.6G06 

l.lE-05 

1.6E-05 

2.1E-05 

2.2E-05 

2.5G05 
2.OE-05 
!xlE-06 

7.2E-06 
1.7E-05 
1.2E-05 
2.2E-06 

3.9606 
2.2E-05 
5.8E-06 
2.2P05 
1.5E.05 

2.1E-05 
1.4E-05 
1.2E-03 
7.8E-04 
6.7E-01 

2.6E-02 
1.7E-03 
1.4E-01 

6.6E:07 

5.7E-05 

l.lE-04 

1.6E-04 

2.1 E-04 

2.2E-04 

2.6E-04 
2.OE-04 
3.6E-05 
5.1E-05 
1 .EE-04 
1.3E-04 
1 BE-05 
2.8E-05 
2.2E-04 
6.OE-05 
2.2P04 
1.5E-04 

2.2E-04 
1 .OE-04 
1.6E-02 
6.9E-03 

3.6E+OO 
5.2E-01 
9.8E-03 

2.6EtOO 

2.2E-05 

5.9E-04 

1.2E-03 

1.7E-03 

2.2E-03 

2.3E-03 

2.7E-03 
2.1 E-03 
8.1E-04 
1.5E-03 
l .EE-03 
1.3E-03 
3.9E-04 
6.3E-04 
2.3E-03 
6.2E-04 
2.3E-03 
1.6E-03 
&3E-03 
2.3E-03 
2.9E-03 
1.2E-03 

7.9E+Ol 
2.8E+OO 

1.6E-01 
5.6E+OO 

TPH 7.OE-01 3.6E +00 1.4E+DO 6.2E-03 3.5E-02 1.2E+OO 

_-.- 
Id1 Calculated by summing the products of individual prey type concentrations and percent in diet, multiplying by the ingestion rate, and dividing by body weight. 
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Table D-22 
Risk from Potential Lethal Effects for Terrestrial Receptors from Central Tendency Exposure Concentrations of ECPCs in Food and Surface Soil 
Site 10 ’ 
Remedial Investigation Report, Sites 9 and 10 
Naval Air Station Whiting Field, Milton, Florida 

2-Hexanane 

Acenaphthene 

Anthrecena 

Benzo(e)anthracene 
Benzofe)pyrene 
Benzcdblfluoranthene 
Benzo(g,h,i)perylene 
Benzofk)fluoranthene 

Butylbenzylphthalate 
Carbazole 
Chrysene 
Dibenzofa,h)enthracene 
Dibenrofuran 

Diethylphthalate 
Fluoranthene 

FIUOWW 

Indeno(l.2.3~cd)pyreoe 

Phenanthrena 

Pyrana 

bis(2-ethylhexyllphthalate 

Aroclor-1254 

Aroclor-1260 

Aluminum 
Cadmium 
Vanadium 
Zinc 

TPH 

1.3E-05 

4.6E-04 

9.5E-04 

1.4E-03 

1.8E-03 
1.9E-03 
2.2E-03 
1.7E-03 
7.6E-04 
1.6E-03 
1.5E-03 
1 .l E-03 
3.9E-04 
5.9E-04 
1.9E-03 

5.OE-04 

1.9E-03 
1.3E-03 

1.9E-03 

2.1E-03 

1.4E-02 

5.BE-03 

6.5E + 01 
4.1E+OO 

1.5E-01 
9.7E +00 

7.OE-01 

5.5E+02 

1.2E+Ol 

3.4E+03 

1.2E+Ol 

1.2E+Ol 
1.2E+Ol 
1.2E+Ol 
l.ZE+Ol 
4.7E + 02 
l.OE+02 
1.2E+Ol 
1.2EcOl 
1.3EtOl 
1.7E+03 
4.OE + 02 

1.2EtOl 

1.2EtOl 
1.4E+02 

1.6E+02 

1.6E+02 

l.OEt02 

l.OE+02 

7.4E+02 
3.OE+Ol 
6.2E+OO 
5.OE+02 

NA 

2.4E-08 

4.OE-05 

2.8b07 

l.lE-04 
1.5E-04 
1.6E-04 
1.8&04 
1.4E-04 
l&E-06 
1.6E-05 
1.2E-04 
9.OE-05 
3.1 E-05 
3.4E-07 
4.7E-06 

4.2E-05 

1.6E-04 
9.1E-06 

1.2E-05 

1.3E-05 

1.4E-04 

5.8E-05 

8.8E-02 
1.4E-01 
2.5E-02 
1 .gE-02 

O.OEtOO 

SUMMARY HAZARD INDEX I 2.7E-01 

6.7B05 

2.3E-03 

4.5E-03 

6.4E-03 
8.4E-03 
8.8E-03 
1 .OE-02 
8.OE-03 
2.5E-03 
3.3E-03 
7.OE-03 
5.1 E-03 
1 .OE-03 
1.9E-03 

8.9E-03 

2.4E-03 

8.9E-03 
6.OE-03 

8.8E-03 

6.9E-03 

9.2E-02 

3.9E-02 

3.7E+02 
1.8E+oo 

9.2E-01 
2.1E+Ol 

3.6EtOO 

&SE+02 

1.2fz+01 

3.4E+03 

l.ZE+Ol 
1.2E+Ol 
1.2EtOl 
1.2EtOl 
1.2E+Ol 
4.7E+02 
l.OEt02 
1.2E+Ol 
1.2E+Ol 
1.3E+Ol 
1.7E+03 
4.OE + 02 

1.2E+Ol 

1.2EtOl 
1.4E+02 

1.6E+02 

1.6Et02 

l.OE+02 

l.OE+02 

7.4E+02 
3.OE+Ol 
6.2E +00 
5.OE+02 

NA 

1.2E-07 

1.9E-04 

1.3E-06 

5.4E-04 
7.OE-04 
7.4E-04 
8.5E-04 
6.7E-04 

5.3E-06 
3.3E-05 
5.9E-04 
4.2E-04 
8.4E-05 
1 .l E-06 
2.2E-05 

2.OE-04 

7.46-04 
4.3E-05 

5.5b05 

4.3E-05 

9.2E-04 

3.9C04 

S.OE-01 
5.9E-02 
1.5E-01 
4.2E-02 

O.OEtOO 

7.6E-01 3.3C02 

PDE = Potential Dietary Exposure Img/kgBW/day) RTV = Reference Toxicity Value fmgAgBW/dayl HQ = Hazard Quotie (calculated by dividing PDE by RTV) 

2.6E-05 NA O.OE+OO 

l.lE-03 

2.2E-03 

3.2E-03 
4.1 E-03 
4.4E-03 
5.OE-03 
3.9E-03 
1.2E-03 
1.7E-03 
3.5E-03 
2.5E-03 
5.4E-04 
9.7E-04 
4.4E-03 

1.2E-03 

4.4B03 
3.OE-03 

4.3E-03 

3.5E-03 

6.8E-02 

2.9C02 

1.9E+02 
1.6E+oo 

5.2E-01 
1.6E+ol 

1.4EtOO 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 

NA 

NA 

1.6EtOl 

1.6E+ol 

NA 
NA 

1.9E+Ol 
NA 

NA 

O.OE+OO 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OEtOO 
O.OE t 00 

O.OE t 00 
O.OE t 00 
O.OE t 00 

O.OE t 00 

O.OE + 00 
O.OE+OO 

O.OE+OO 

O.OEtOO 

4.3E-03 

1.8E-03 

O.OE t 00 
O.OE t 00 

2.7E-02 
O.OE t 00 

O.OE t 00 
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Table D-22 
Risk from Potential Lethal Effects for Terrestrial Receptors from Central Tendency Exposure Concentrations of ECPCs in Food and Surface Soil 
Site 10 . 
Remedial Investigation Report, Sites 9 end 10 
Naval Air Station Whiting Field, Milton, Florida 

2-Hexenona 

Acanaphthene 

Anthracane 

BenzoIalanthracane 

8enzofa)pYrene 

8enrofb)fluoranthene 

Benzolg,h,i)perylene 

Banrolk~fluorenthene 
Butylbenzylphthalate 
Cerbazole 

Chrysene 
Dibanzofa.hJanthracene 
Dibenzofuran 

Diethylphthalete 
Fluoranthane 
Fluorene 
Indenofl,2,3-cdlpyrene 
Phenenthrerm 
Pyrene 

bisf2-ethdhexvliphthalata 
Aroclor-1254 

Aroclor-1260 
Aluminum 

Cadmium 
Vanadium 
ZillC 

TPH 

I 
SUMMARY HAZARD INDEX ___- 
PDE = Potential Dietary Exposure ImglkgBWlday) 

1.2E-07 

5.6E-06 

1 .l E-05 

1.6E-05 

2.1 E-05 

2.2E-05 

2.5E-05 

2.OE-05 
5.1 E-06 
7.2E-06 
1.7E-05 
1.2E-05 
2.2E-06 
3.9E-06 
2.2E-05 
5.8E-06 

2.2E-05 
1.5E-05 

2.lE-05 
1.4E-05 
1.2E-03 
7.6E-04 

6.7E-01 
2.6E-02 
1.7E-03 
1.4E-01 
6.2E-03 

5.5E+02 

1.2EtOl 

3.4E+03 

1.2EtOl 

1.2EtOl 

1.2E+Ol 

1.2E+01 

1.2E+Ol 
4.7E+02 
l.OEt02 
1.2E+Ol 
1.2EtOl 
1.3EtOl 
1.7Et03 
4.OE t 02 
1.2EtOl 
1.2E+Ol 

1.4E+02 
1.6E+02 
1.6E+02 
1.5E+02 
1.5Et02 
7.4E t 02 
3.OE+Ol 
6.2EtOO 
5.OEt02 

NA 

2.1E-10 

4.6E-07 

3.2E-09 

1.3E-06 

1.7E-06 

1.8E-06 

Z.lE-06 

1.6E-06 
l.lE-08 
7.2E-08 
1.4E-06 
1 .OE-08 
1.8E-07 
2.3E-09 
5.4E-08 
4.8E-07 
1.8E-06 
l.lE-07 
1.3E-07 
8.9E-08 
6.3E-06 
5.2E-06 
9.1 E-04 

8.6E-04 
2.6E-04 
2.8E-04 

O.OE+OO 

1 2.4E-03 

RTV = Reference Toxicity Value ImglkgBW 

6.6E-07 NA O.OE+OO 

5.7G05 

l.lE-04 

1.6E-04 

2.1E-04 

2.2E-04 

2.6E-04 

2.OE-04 

3.6E-05 
5.1E-05 
1.8E-04 
1.3E-04 
1.6E-05 

2.8E-05 
2.2G04 
6.OE-05 
2.2E-04 

1.5E-04 
2.2E-04 

1 .OE-04 
1.6E-02 
6.9E-03 

3.6EtOO 
5.2E-01 
9.8E-03 

2.6E+OO 
3.5E-02 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

1.6E+ol 
1.6EtOl 

NA 
NA 

1.9E+Dl 
NA 
NA 

O.OE + 00 

O.OEtOO 

O.OEtOO 

O.OE + 00 

O.OEtOO 

O.OE + 00 

O.OE+OO 
O.OE t 00 
O.OE+OO 
O.OEtOO 
O.OE + 00 
O.OE + 00 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE + 00 
O.OE + 00 
O.OE t 00 

1 .OE-03 
4.3E-04 

O.OEtOO 
O.OE t 00 

5.1 E-04 
O.OE+OO 
O.OE t 00 

1.9E-03 

5.9E-04 

1.2E-03 

1.7E-03 

2.2E-03 

2.3E-03 

2.7E-03 

2.1E-03 
8.1E-04 

1.5E-03 
l.BE-03 
1.3E-03 
3.9E-04 
6.3E-04 

2.3E-03 
6.2E-04 

2.3E-03 
1 &E-03 
2.3E-03 
2.3803 
2.9B03 
1.2E-03 

7.9E+Ol 

2.8EtOO 
1.6E-01 

5.6EtOO 
1.2EtOO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

1.6E+Ol 
l.BE+Ol 

NA 
NA 

1.9EtOl 
NA 

O.OEtOO 

O.OEtOO 

O.OE + 00 

O.OE t 00 

O.OEtOO 

O.OE t 00 

O.OE t 00 
O.OE t 00 

O.OE + 00 
O.OE + 00 
O.OEtOO 
O.OE t 00 
O.OEtOO 

O.OE t 00 
O.OEtOO 

O.OEtOO 
O.OE t 00 
O.OEtOO 
O.OE t 00 

1 .BE-04 

7.6E-05 
O.OE + 00 
O.OE t 00 

8&E-03 

O.OE t 00 
O.OEtOO 

8.7E-03 1 

W HO = Hazard Cluotient (calculated by dividing PDE by RTV) 

4 
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Table D-23 
Risk from Potential Sublethal Effects for Terrestrial Receptors from Central Tendency Exposure Concentrations of ECPCs in Food and Surface Soil 
Site 10 . 
Remedial Investigation Report, Sites 9 and 10 
Naval Air Station Whiting Field, Milton, Florida 

..:::. : 
&Fi;6;LYTE’ Cotton mouse ,” ‘. 

,’ ‘,,’ 
PDE RN in--. 

__-.-~. .--____ 
1.3E-05 1.7E+02 7.6E-08 2-Hexanone 

Acenaphthene 

Anthracene 

Benzo(a)anthracene 
Benzo(alpyrene 
Benzo~blfluoranthene 
Benzolg,h,i)perylene 
Benzolk)fluoranthene 
Butylbenrylphthalate 
Carbazole 
Chrysena 
Dibenro(a,hlanthracena 
Dibanzofuran 
Diethylphthalate 
fluoranthana 

Fluorene 

Indanoll,2,3-cdlpvrene 
Phenanthrane 

Pyrena 

bis(2-athylhaxyl)phthalate 

Arodor-1254 

Aroclor-1260 

Aluminum 
Cadmium 
Vanadium 

Zinc 

TPH 

4.BE-04 

9.5E-04 

1.4E-03 
1 .BE-03 

1.9E-03 
2.2G03 
1.7E-03 
7.6E-04 
1.6E-03 

1.5E-03 
l.lE-03 
3.9E-04 
5.9E-04 
1.9E-03 

5.OE-04 

1.9E-03 
1.3E-03 

1.9E-03 

2.1E-03 

1.4E-02 

5.8&03 

6.5E+ol 
4.1E+OO 

1.5E-01 

9.7lt+oo 

7.OE-01 

l.OE+Ol 

l.OE+Ol 

l.OE+Ol 
l.OE+Ol 
l.OE+Ol 
1 .OE +Ol 
l.OEtOl 
4.9E+02 

NA 
l.OEtOl 
l.OE+Ol 
6.OE+ol 
3.3E+02 
l.OE+Ol 

l.OE+Ol 

l.OE+Ol 
l.OE+Ol 

l.OE+Ol 

3.5E+OO 

1.5E-01 

6.4E-01 

4.3EiOl 
2.2E+OO 
6.4E+OO 
2.OE+Ol 

NA 

4.8E-05 

9.5E-05 

1.4E-04 
1.8E-04 
1.9E-04 
2.2G04 
1.7E-04 
1.5E-08 

O.OE + 00 
1.5E-04 
l.lE-04 
6.5E-06 
1.8E-06 
1.9E-04 

5.OE-05 

1.9E-04 
1.3E-04 

1.9E-04 

6.1E-04 

9.OE-02 

S.lE-03 

1.5E+OO 
1.9EtOO 

1.8E-02 

4.8E-01 

O.OE + 00 

-- 

‘.‘. : POE::. -:.::. ““.:...:. ,., 

6.7E-05 1.7E+02 3.9E-07 2.8E-05 NA O.OE+OO 

2.3E-03 

4.5E-03 

6.4E-03 
8.4E-03 
8.9E-03 
1 .OE-02 
8.OE-03 
2.5E-03 
3.3E-03 
7.OE-03 
5.1 E-03 
1 .OE-03 
1.9E-03 
8.9E-03 

2.4E-03 

8.9E-03 
6.OE-03 

8.8E-03 

6.9E-03 

9.2C02 

3.9E-02 

3.?E+02 
1.8EtOO 

9.2E-01 
2.1E+Ol 

3.6E+OO 

l.OEtOl 

l.OE+Ol 

l.OEtOl 
l.OE+Ol 

l.OEtOl 
l.OE+Ol 
l.OE+Ol 
4.9E+02 

NA 
l.OE+Ol 
l.OE+Ot 
6.OEtOl 
3.3E+02 
l.OE+Ol 

l.OE+Ol 

l.OE+Ol 
l.OE+Ol 

l.OE+Ol 

3.5E+OO 

1.5E-01 

6.4E-01 

4.3EiOl 
2.2E+OO 
8.4E+OO 
2.OEtOl 

NA 

2.3E-04 

4.5E-04 

6.4E-04 

8.4E-04 
B.9G04 
1 .OE-03 

8.OE-04 
S.OE-06 

O.OE + 00 
7.OE-04 
5.1E-04 
1.7E-05 
5.9E-08 
8.9E-04 

2.4E-04 

&9E-04 
6.OE-04 

8.8E-04 

2.OE-03 

6.OE-01 

6.1 E-02 

8.8E+oo 
8.2E-01 
l.lE-01 

l.lE+OO 

O.OE + 00 

l.lE+Ol 

HO = Hazard Quotient (calculated by dividing PDE by RTVI 

l.lE-03’ 

2.2E-03 

3.2E-03 
4.1E-03 
4.4E-03 
5.OE-03 
3.9G03 
1.2E-03 
1.7E-03 
3.5E-03 
2.5E-03 
5.4b04 
9.7E-04 
4.4E-03 

1.2E-03 

4.4E-03 
3.OE-03 

4.3E-03 

3.5E-03 

6.8E-02 

2.9E-02 

1.9E+02 
1.6E+oo 

5.2E-01 
1.6EtOl 

1.4E+OO 

NA 

NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

9.OE-02 

9.OE-01 

NA 
l.OE+OO 
l.lE+OO 

NA 

NA 

O.OE+OO 

O.OE+OO 

O.OE + 00 
o.OE+oo 
O.OE+OO 

O.OE+OO 
O.OE + 00 
o.OEtoo 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OEtOO 

O.OE+OO 

O.OE + 00 

O.OE+OO 
O.OE+OO 

O.OE t 00 

O.OE+OO 

7.6E-01 

3.2B02 

O.OE + 00 
1.6E+oo 

4.7E-01 
O.OE+OO 

O.OE t 00 

SUMMARY HAZARD INDEX I 4.OEtOO 

PDE - Potential Dietary Exposure (mg/kgBW/dayI RTV = Reference Toxicity Value (mg/kgBW/dayl 

2.9E+OO 

RME-Lethal 16-Dee-98 



Table D-23 
Risk from Potential Sublethal Effects for Terrestrial Receptors from Central Tendency Exposure Concentrations of ECPCs in Food and Surface Soil 
Site 10 . 
Remedial Investigation Report, Sites 9 and 10 
Naval Air Station Whiting Field, Milton, Florida 

2-Hexanone 

Acenaphthene 

Anthracene 

8enzofa)anthracene 

Benrofa)pvrene 

Benzotbffluoranthene 

8enzolg.h.i)pervlene 

Eenzolkffluoranthent 
8utvlbenzvlphthalate 
Carbarole 

Chrvsene 
Dibenzota,h)anthracene 
Dibenrofuran 
Diethylphthalate 
Fluoranthene 

Fluoren-s 
Indenotl.2.3~cdhwrene 
Phenanthrene 
Pyrene 
bist2ethvlhexvgphthalate 
Aroclor-1254 
Aroclor-1260 
Aluminum 
Cadmium 

Vanadium 
Zinc 
TPH 

Red fox 
._.. PDE RTV Hd 

1.2E-07 1.7E+02 6.7E-10 

5.6E-07 

l.lE-08 

1.6E-06 

2.1E-06 

2.2E-06 

2.5E-06 

2.OE-06 
1 .OE-08 

O.OE+OO 
1.7E-06 
1.2E-06 
3.7E-08 
1.2E-08 
2.2E-06 

5.8E-07 
2.2E-08 
1.5E-08 
2.1 E-06 
4.1 E-06 
1.3E-01 

l.OE+OO 

1.6E-02 
1.2E-02 
2.OE-04 
7.1 E-03 

O.OE+OO 

5.6E-06 l.OE+Ol 

1.1505 l.OE+Ol 

1.6E-05 l.OE+Ol 

2.1E-05 l.OE+Ol 

2.2E-05 l.OE+Ol 

2.5E-05 l.OEtOl 

2.OE-05 l.OEtOl 
5.1 E-06 4.9Et02 
7.2E-06 NA 

1.7E-05 l.OE+Ol 
1.2E-05 l.OEtOl 

2.2506 6.OE+Ol 
3.9E-06 3.3E t 02 
2.2E-05 l.OE+ol 

5.8E-06 l.OEtol 

2.2E-05 l.OEtOl 
1.5E-05 l.OE+Ol 

2.1E-05 l.OEtOl 

1.4E-05 3.5E+oo 
1.2E-03 9.6E-03 

7.8E-04 7.5504 
6.7E-01 4.3E t 01 

2.8E-02 2.2E+OO 

1.7E-03 8.4E + 00 

1.4E-01 2.OE+Ol 

6.2E-03 NA 

I 
I 1.2E+OO 

RTV = Reference Toxicity Value tmg/kgBW/dav) 

SUMMARY HAZARD INDEX 

PDE = Potential Dietary Exposure tmglkg6Wldav) 

6.6E-07 

5.7E-05 

l.lE-04 

1 &E-04 

2.1E-04 

2.2E-04 

2.6E-04 

2.OE-04 
3.6E-05 
5.1 E-05 
1.8E-04 
1.3E-04 
1.6E-05 
2.8505 
2.2E-04 
B.OE-05 
2.2E-04 
1.5E-04 
2.2E-04 
1 .OE-04 
1 .BE-02 
6.9E-03 

3.6E+OO 
5.2E-01 
9.8E-03 

2.tx+oo 
3.5b02 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
9.OE-01 
9.OE-01 

NA 
l.OEtOO 
l.lE+OO 

NA 
NA 

O.OE t 00 

O.OE+OO 

O.OE t 00 

O.OE + 00 

O.OE + 00 

O.OE+OO 

O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OEtOO 
O.OEtOO 
O.OE + 00 
O.OE+OO 
O.OEtOO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1.8E-02 
7.6E-03 

O.OE+oo 
5.2E-01 

8.9E-03 
O.OE+OO 
O.OEtOO 

2.2E-05 

5.9E-04 

1.2E-03 

1.7E-03 

2.2E-03 

2.3E-03 

2.7E-03 

2.1E-03 
8.1 E-04 
1 .BE-03 
1.8E-03 
1.3E-03 
3.9E-04 

6.3E-04 
2.3E-03 

6.2E-04 
2.3E-03 
1.6E-03 
2.3E-03 
2.3E-03 
2.9E-03 
1.2E-03 

7.9E+Ol 
2.8E+OO 

l.BE-01 

56E+oo 
1.2E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

9.OE-02 
9.OE-01 

NA 

l.OE+OO 
l.lE+OO 

NA 
NA 

O.OE+OO 

O.OE+OO 

O.OE + 00 

O.OE + 00 

O.OE+OO 

O.OE+OO 

O.OE + 00 

O.OE + 00 
O.OE + 00 
O.OE+OO 

O.OE+OO 
O.OE t 00 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

3.2E-02 
1.4E-03 

O.OE+OO 
2.8E+OO 

1.5E-01 
O.OE t 00 
O.OE + 00 

5.5E-01 1 

HQ = Hazard Quotient (calculated by dividing PDE bv RTVI 

3.OE + 00 

RME-Lethal I BDec-98 



APPENDIX E 

MONITORING WELL BORING LOGS 



TmLE: NAS WHITING FIELD RI 
LOG ol WELL: ‘d-IF-Q-1 BORING NO. 

‘CLIl3.R SDIV NAVY PROJECT NO: 8500-01 

:ONTFWTOR: GERAGHTY E MILLER DATE STARTED: NA CONPLTD: NA 

METHOD: MUD-ROTARY CASE SIZE 4-INCH BORING DIA.: IO-INCH PROTECTION LEVEL:0 
/ 

TOC ELEV.: 148.80 FT. MONITOR INST.: NA 1 TOT DPTH: 117.5FT. DPTH TO $! 82.88 FT. 

LOG@3 By: NA WELL DEVELCPMNT DATE: NA SITE: WHITING FIELD 

E 5 o- c’ LABORATORY2 
x k SAMPLE ID. 4 

cn 

2oy 

257 

30-- 
7 

35 

4oy 

457 

507 

55y 

807 

85; 

70: 

75y 

00 

85 

90 

95 

00 

105 

: 

110 

II5 

120 

125 

- 

SOIL/ROCK DESCRIPTION 
ANDCOHHENTS 

ZLAY-red/brown clay w/ same red/brawn line to 
ledium sand 

ZLAY-red/white clay w/ someline to medium sand 

SANO-white fine to medium grained sand w/ some 
,ed/whlte clay 

CLAY-red/white clay 

SAND-white fine to coarse sand w/ some gravel, 
streaks of clay 

CLAY-red/white clay 

_--- 
---- 

---- 
---- 

F-e- 
---- 

w-m- 
---w 

---- 
--em 

_--- 
---- 

p-e- 
---- 

r... SW 

. ‘..* 

* b:: 
‘. ‘. 

. . . . 

: . . : 

. ‘. . 

: l :,. 
‘. 
. . . . 

.’ . . : 

. ‘. . 

.-. 
l ‘,. 

. . . . 
---- 
---a CH ---- ---- 

2 
d BLOWS/E+IN ~ 

$ 

. PAGE 1 of WHF-9-1 ARR FNVIRONMENTALU,ES 



TnLE: NAS WHITING FIELD RI 
LOG ol WELL: W-IF-9-2 BORING NO. 

:LEIEHT: SDIV NAVY 

:ONTRACTOk WILLIAMS 6 ASSOC. 

(ETHOD: MUD-ROTARY 

rOC ELEV.: 161.19 FT. 

.OGQO By: E. BLOHBERG 

I I 
i 

PROJECT NO: 8500-01 

OATE STARTED: 11-28-80 CONPLTD: 12-13-90 

CASE SIZE 4-INCH BORJNG OIA: lo-INCH PROTECTION LEVEL: 0 

HONITOR INST.: OVA TOT OPTH: 120FT. OPTH TO 8 BB.19 FT. 

WELL DEVELOPKNT OAtE: t-8-81 SITE: WHITING FIELD 

I: 5 ; < LABORATORYg 
; u. SAMPLE ID. 4 

VI 
Li! ii! 

SOIL/ROCK DESCRIPTION 
ANDCOMMENTS 

BLOWS/B-IN d 

Ii 3 

4 0 

5 0 

B 0 

7 0 

a 0 

a 0 

10 0 

ii 0 

12 0 

13 0 

i4w 0 

15 0 

18 0 

3AND-rea orange fine sand w/ little silt, trace clay ::.‘,:;-:: SP 
; : 

SAND-red orange fine sand w/ little silt 
i: 

.; .,., -,: 

. . .,.; ‘,.,. SP : . . I 
SAND-dark red fine sand w/ little silt, trace Clay. 
dense \ 

iame as above 

Same as above 

SAND-yellow to white 

SANG-yellow/white/purple/pink ilne sand w/ trace 
slit, mottled 

SAND-maroon/purple/whlte/yellOw sand, w/ trace Sltt, 
stratified. mottled 

. . 
a ..,a 

SAND-pink fine to coarse sand, well graded, IOOfe 
H-i 
““‘..’ SP ‘::.‘!:.‘: ::. ::. ,.... 

SAND-white very coarse sand f :.: ,: ,’ : : Sp 

SAND-pink/white llne sand, dense 

SAND-pink/tan fine to medlum sand, dense 
:.:.: :: _. : .,. ; ., . . 
“““” SP ,. .. ..‘. . . 

Same as above 

SAND-pink/yellow line coarse sand, well graded 
. ‘... 
. . . 
: : .’ : 1 SP 

SAND-pink/tan medium sand w/ some fine sand, 
dense 

:::::;:. 
: :-..:I . . . . . . . : : 1 SP 

SAND-orange/pink line sand w/ llttle slit 

CLAY-gray clay w/ some slit. low to moderate 
plasticity 

CLAY-purple/gray clay, mottled, good PlaStlClty 

CLAY-gray/light brown clay, mottled, good plastklty t-1 

CLAY-purple/gray clay, mottled, good PlaStlCltY 

SAND-It brown/It gray fine to medium sand 

t+-m-j 
. ‘... 

. : : SP 
..‘.~_‘.‘_~.~. 

SAND-It red/It gray, very line sand ,. ,. 
. . : ,. _. ., ,- SP :..: 

SAND-pink/It brown line to medlum sand w/ trace 
gravel 

SAND-It brown llne sand 

4-4-8 

3-5-7 

7-Q-13 

7-10-12 

12-18-18 

B-8-10 

7-10-10 

B-h-12 

12-17-18 

13-13-13 

25-27-37 

22-42-48 

3El-50-50/4 

24-35-40 

3%5Of 5 

22-32-15 

5-10-15 

7-13-15 

a-lo-la 

35-38-56 

3%55- 

1%31-56 

28-35-40 

25-38-55 

PAGE 1 of WHF-9-2 AR&EWJIRONMFNTA~ SFRVICES.INC. I 



,,- TITLE: Naval Atr Statmn tihitfnQ Flelc 
/ LOG of WELL: rrrc-9-3 

/ 
1 BORING NO. 

:LIENT: SOUTHNAVFACENGCOM 

:ONTRACTOR: Groundwater Protection Inc. 

j PROJECT NO: S: 04A5E I;” : 

/ DATE STARTED: 2122193 
, 

COMPLTD: 2,25!93 ; 

IETHOD: MUD ROTARY CASE SIZE: 2” j SCREEN INT.: 9O-::5 / PROTECTION LEVEL: Mm!~ez’5 ; 
I 

rOC ELEV.: 150.98 FT. MONITOR INST.: OVA TOT DPTH: ‘SF’ j DPTH TO 2 9: 37 =; 

.OGGED BY: M. Alvarez1 WELL DEVELOPMENT DATE: j SITE: 3 

5- 

IO- 

IS- 

-i 

20 

1 

25 

30 

3s 

I 40 

3 

0 

W24 

SAND - mooerate reCo1sh orange. fine. silty sana 

aark red orange. dry. 

SILTY SAN3 - reaclsh brcwn. fine, pocrly Qraced. 1” 
clay lense. cry. 

SAND - yellcw !o Cark reCOt$h Drown. very t&ne to 

fine. some slit. slrbailons. Doorly gracec. ary 

SAA 

5AA. color change to dark DurDle to Dlnk 

SAA, punk. dark purgle. to paie yellow 

SAN0 - while Dlnk to yellow. fine IO me@tum. 

moaerately graaea. loose. Ory. 

i i 1 
,i ‘, ‘, su / / .?/ 

‘/,‘/ 9-t ‘/ ,‘/ 

i ! SP 
1 / q SP I 1 
r--g SP 

FF SP 

SP 

2.8.16.21 

4.9.5.10 

4.4.4.0 

5.4.5.5 

5.4.7.8 

5.5.7.0 

3.6.8.11 

6.7.16.14 

PAGE 1 of 9MWO3 ARR FNVIRONMFNTAL SERVICFS INC. 



TITLE: Naval Air Statlon k&ding Fleta 

ZLIENT: SOUTHNAVFACENGCOM 

I I 
/ LOG of WELL: *-F-E-! I BORING NO. 

-. 

/ PROJECT NO: 2: ‘-Ass ::r 

:ONTRACTOR: Groundwater Protecfion Inc. ( DATE STARTED: 2: 22/%3 COMPLTD: i!iSi33 

METHOD: MUD ROTARY CASE SIZE: 2” / SCREEN INT.: Sir-105 / PROTECTION LEVEL: woz.*se.z 3 

TOC ELEV.: 150.98 FT. MONITOR INST.: OVA 1 TOT DPTH: IOiFi. 1 OPTH TO 1 97 37 =T 

.OGGED BY: M. Alvarez1 HELL DEVELOPMENT DATE: SITE: 9 I 

SOIL/ROCK t=fCRIPTION - 
AN0 COMMENTS 

Continued from PAGE 1 

45- 

SO- 

55-- 

75 

30 _. 

SAN0 - white. fine. poorly graded. ioose. Ory. 

SAA 

SAA. Dnk striations. 

SAND - pnklsh white. fine to mealum. mocerately 

graaea. trace clay. loose. ary. 

SAN0 - white. fine to mealum. moaerately graaea. 

loose. dry. 

SAN0 - fine to coarse, trace gravel. well graclea. 

moaerately dense. dry. 

SAND - white to Dale ye!lowlsh orange. fine lo 

coarse, moaerately graaea. z3se. wet !oercre? 

water). 

:LAY - gray with reaalsh Durple mottling, fine. 

)lastlc. moist. 

SAA. 

jlLTY CLAY - Plnk1s.h gray. stiff. plastic. moist 

l-T--l 

SP 

SP 

SP 

SP 

F 

I I 

SP 

- 

SP 

7.10.15.16 

7.11.17.19 

14.13.14.1s 

20.26.29.37 

20.22.30.33 

20,18.25.29 

2.2.2.3 

7.9.11.14 

3.4.9.10 

PAGE 2 of 9MW03 ARR FNVIRONMFNTAI SFRVICFS. INC. 



TITLE: Naval Air Statton Whltlng Fleia 
r LOG of WELL: WHF-9-3 / BORING NO. 

CLIENT: SOUTHNAVFACENGCOM 

CONTRACTOR: Grounawater Protection inc. 

METHOD: MUD ROTARY CASE SIZE: 2” 

/ PROJECT k0: R! ?nb.SE :;A 

DATE STARTED: 2122193 COHPLTO: ii25i93 : 

SCREEN INT.: 90-105 / PROTECTION LEVEL: qcCl+,eC C j 
/ 

TOC ELEV.: 150.98 FT. 

LOGGED BY: M. Alvarezi 

MONITOR INST.: OVA 1 TOT DPTH: 107FT. ! DPTH TO 2 97.27 FT. 
I 

WELL DEVELOPMENT DATE: SITE: 9 
I 

85- 

go- 

95-- 

100 

: 

r 
1?/24 

r 
16/24 

r- IS/24 

SOIL/ROCK CESCRIPT!ON 
AN0 COMMENTS 

rontlnued frcm PAC-E 2 

1 15/2A 

SAA - gray with Ourwe mottling. I” sana lense 

SAA - no sand tense. 

SAND - tan, ftne. some 5111. Doorly graaecl. loose. 

saturated. 

jANO - grayish pink. fine to meclum. Oooriy qaaea. 
oose. saturatea. 

SAA - light tan. 

A.9.15.12 

6.11.16,20 

11.13.16.23 

19.28.31.37 

PAGE 3 of 9MWO3 ABR ENVIRONMFNTAL SERVICES. INC. 



TITLE: NAS WHITING FIELD RI 

i 
LOG af WELL: W-F-10-i BORING NO. 

CLEKT: SON NAVY PROJECT NO: 8500-01 

CON?RAClOR: GERAGHTY C MILLER DATE STARTED: NA CONPLTD: N A 

METHOD: MUD-ROTARY CASE SIZE 4-INCH BORING DIAt to-INCH PROTECTION LEVEL:0 

TOC ELEV.: 140.77 FT. NOKITOR DYST: NA TOT DPTH: 117.5FT. OPTH TO !j 84.23 FT. 

LOGGED By: NA WELL llEVELOP=NT DATE: NA SITE:WHITING FIELD 

z 
2 !! 

8 3 2 
* LABORATORY a 

% t SAMPLE ID. 5 
$ :z 
g 92 

SOIL/ROCK DESCRIPTION d 
ANDCOHMENTS 

y ; BLOWS/B-IN 
m 

E 
;! 5 

Y 
k-2 
3 5: Y 

CLAY-red/white clay w/ some line to medium sand 

CLAY-red/white clay 

SAND-white fine to coarse sand w/ some gravel, 

CLAY-red/white clay 

PAGE 1 of WHF-10-l AM FNVIRONMFNTAI SFRVIIIFS. ISJR 
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‘@+‘ITLE: Naval AM Statlsn Whltrng Flela 
LOG of WELL: WhF-!O-2 

1 
I 
/ BORING NO. 

I 

:LIENT: SOUTHNAVFACENGCOM j PROJECT NO: 91 ?-As: 1:: 

:oNTRACTOR: Groundwater Protetilon Inc. 1 DATE STARTED: 3/‘0@/93 COMPLTD: 3123, $3 
I 

fiETH00: MUD ROTARY CASE SIZE: 2” SCREEN INT.: 98-113 FT. / PROTECTION LEVEL: S 
/ 

rOC ELEV.: 150.P3 FT. MONITOR INST.: OVA TOT OPTH: 115FT. ! DPTH TO p 88.6 CT 

.OGGED BY: R. Nelson WELL DEVELOPMENT DATE: SITE: 10 

SOIL/ROCK !ESCRIPI!ON 
AND C3fnENTS 

\ 

SAND - orange to red, ftne IO medium. Doorly graded. 
dry. 

SANDY CLAY - reclcilsh broun. fine 1: meC:um. Xorly 

gracled. dry. 

SILTY SAND - reddish Drown. l/2” c:ay tense. aray 
soft, Dlastlc. SAND - yellow. mealum. Doorly ;racea. 

dry. 

:LAYEY SAND - 5” Danas maea til:n ? ;!ay DanCS. 

ioft. plastic. moist 

jILTY SAND - yellow 10 tan. fine. 303rly QraCec 

notst. 

SILTY SAND - SAA. slightly moist. Durple bands. 

I I ! 

ll=$y 
I- - 

SP 

- - SC 
-- 

-- 

l i 

l,:l;j*‘Ch’SP 

__I / ( 

j-1 1 

’ --ISCiCnl I- ’ - -I / 

3.2.3.3 

3.5.6.9 

14.19.19.29 

8,12.14.22 

8.7.10.10 

PAGE 1 of 10MW2 ABe ENVIRONMFNTAI -- 



TITLE: Naval AC Statlon Whiting FlelCi 
LOG of WELL: WiF-!,Z-2 BORING NO. /--- 

CLIENT: SOUTHNAVFACENGCOM ’ PROJECT NO: RI +ASE :!A 

CONTRACTOR: Groundwater P!OteCtlOn Inc. 1 DATE STARTED: ?/G8/93 COMPLTO: 3123193 

METHOD: MUD ROTARY CASE SIZE: 2” SCREEN INT.: 98-113 Fi ) PROTECTION LEVEL: 0 ! 

TOC ELEV.: t50.83 FT. MONITOR INST.: OVA TOT OPTH: 115FT. 1 OPTH TO 0 SE.6 FT. I 

LOGGED BY: R. Nelson WELL DEVELOPMENT DATE: j SITE: 10 

SO!L/ROCK DESCRIPTION 
ANO COMMENTS 

Contnued from PAGE I 

45- 

SO- 

S- 

60- 

-I 

s- 

O- 

5- 

O- 

1 

N/A 

SILTY SANG - SAA. 

SLITY SAND - ~urDDDle. whi!e. black. fine. poorly 
graded. thtn clay Danas. soft. slightly moist. 

SAND - white to purple, Brown Danas. fine to mealum. 

Doorly graaed. motst. 

SAND - Danas of ilght brown, tan, yellow, an0 DurDle. 
fine to mealum. Doorly graaea. slightly moist. 

SAND - light brown. mealum. poorly graaea. sense. 

saturatea. 

SAND - SAA. 

SAND - SAA. trace coarse 

SAN0 - Dale yellow to orange 10 purple. fine. DOOrly 

graded. sense. l/4” clay lense. soft. Dlastc. trace 
me&urn. saturated. 

/ SWCH 
/,‘/ 

- 

SP 

SP 

3 j sp 

-I I I 
t-l-4 

SP 

SP 

6.6.9.14 

11.19.20.25 

28.28.33.33 

38.72.ref 

46,6l,SO+ref 

28.43.60.71 

9.23040.52 

8.12.12.16 

PAGE 2 of 10MW2 ABB FNVIRONMFNTAL SFRVICFS. INC. 



TLE: Naval Ad S:atcsn whltlng Flea / 
i LOG of WELL: P.-Z-‘:-; BORING NO. 

:LIENT: SOUT~+NAVFACENGCOM PROJECT Nb: ‘1 =y’s- 1:: 

:ONTRACTOR: Groundwater PrOteCtiOn Inc. ; DATE STARTED: !.‘,3 ‘22 COMPLTD: 3/2~1s! 

4ETHOD: WD ROTARY CASE SIZE: 2” SCREEN INT.: Sk-I’3 cT i PROTECTION LEVEL: C 

TOC ELEV.: 150.83 FT. MONITOR INST.: OVA / TOT CPTH: “S’T ; DPTH T3 7 OS.5 ‘T 

-0GGED BY: R. Nelson WELL DEVELOPMENT OATE: j SITE: 10 

u 2 / x w G q- Y Z-1 z 
‘: c’ LA8ORATORYd 
g L SAMPLE ID. ?i 

Y i?jiEo SOIL/ROCK CESCRIPTION 00 
$2 d 6LOwS/S-IN x 

8 2 ,o ANO COMMENTS ;i. v) 
ii Y Continued from PAGE 2 

55, 
7 f? 2 

ES- 

30- 

95- 

IO- 

OS 

110 

I15 
~ 

r 24124 

r 20/24 

I 

:LAY - gray, mealum stiff, moderately Dlastlc. Cry. 
some fine sana. 

:LAY - Durgle to gray, plastic. ary. yellow fine cana 
ense. 

r 
0 CLAY - gray, yellow to orange to rea mottlea. s:.ff. 

24124 elastic. dry. 

SAN0 - (6 In. Clay. white to 3urDle. mealum 
Dlasticity) 10 In. yellow to tan. .ery f,ne :o !.ne. 

Same as above. 

-1 

4/24 

same as above 

14.12.16.17 

13.28.26.18 

wr.29.33.35 

16.21.23.29 

PAGE 3 of lOMW2 ABR ENVlRONMFNTAl SFRVICFS. INC. I 



LITHOLOGIC LOG FOR WELL NUMBER (SITE 9) 

Description 

Clay, red, brown; sand, fine to medium 
grained, red, brown........................ 

Clay, red, white: sand, fine to medium 
grained, white, streaks.................... 

Sand, fine to medium grained, white; clay 
red, white, streaks . . . . . . . . . . . . . . . . . . . . . . . . 

Clay, red, white.....;..................... 

Sand, fine to coarse grained, white: 
gravel: streaks of clay.................... 

Clay, red, white........................... 

Depth 
(ft) 

0 - 15.0 

Thickness 
(ft) 

15.0 - 50.0 

50.0 - 75.0 

7C.o - 90.g 

90.0 - 116.0 

116.0 - 120.0 

LITHOLOGIC LOG FOR WELL NUMBER (SITE 10) 

Depth 
Description (ft) 

Clay, red, white, yellow, light gray; 
sand, fine to medium grained............... 0 - 40.0 

Sand, fine to coarse grained, white; clay, 
red, white, streaks............;........... 40.0 - 75.0 

Clay, red, white, gray...................** 75.0 - 99.0 

Sand, fine to coarse grained, white: clay, 
red, white, streaks........................ 98.0 - 117.0 

15.0 

35.0 

25.0 

15.0 

26.0 

4.0 

Thickness 
(ft) 

40.0 

35.0 

23.0 

19.0 



APPENDIX F 

SOIL SAMPLE ANALYTICAL DATA 



Naval Air Station Whiting Field, Milton, Florida 
Site 9 Surface and Sub-surface Soil Data 

Lab Sample Number: G8876006R G8876006 G8876007R G8876007 
Site WHITING UHITING WHITING WHITING 

Locator 09s00101 09s00101 09SOO201 09SOO201 
Collect Date: 06-OEC-95 06-DEC-95 06-DEC-95 06-DEC-95 

VALUE PUAL UNITS DL VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

CLP VOLATILES 90-SOU 
Chioromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
l,l-Dichloroethene 
l,l-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichtoroethane 
2-Butanone 
l,l,I-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-lrichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
Toluene 
1,1,2,2-Tetrachloroethane 
Chlorobenrene 
Ethylbenzene 
Styrene 
Xylenes (total) 

CLP SEMIVOLATTLES 90-SOU 
Phenol 
bisC2-Chloroethyl) ether 
2-Chlorophenol 
1,3-Dichlorobenrene 
1.4-Dichlorobenzene 
1;2-Dichlorobenzene 
?-Nethy!p!!eno! 
2,2-oxybis(l-Chloropropane) 
4-Nethvlchenol 
N-Nit&b-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 

w/kg 

w/kg 

W kg 11 u Wkg 
Wks 11 u w/kg 
w/kg 11 u w/kg 
w/kg 11 u w/kg 
w/kg 11 u w/kg 
w/kg 11 u us/kg 
wf kg 11 u w/kg 
us/kg 11 u w/kg 
w/b 11 u w/kg 
w/kg 11 u W kg 
us/kg 11 u w/kg 
w/kg 11 u Wkg 
w/kg 11 u w/kg 
w/kg 11 u w/kg 
us/kg 11 u Wkg 
w/kg 11 u w/kg 
w/kg 11 u us/kg 
us/kg 11 u us/kg 
w/kg 11 u us/kg 
wf kg 11 u us/kg 
w/kg 11 u uslks 
us/kg 11 u us/h 
w/kg 11 u us/kg 
w/kg 11 u w/kg 
w/kg 11 u w/b 
w/kg 11 u Wks 
w/kg 11 u wlks 
w/kg 11 u Wks 
w/kg 11 u us/kg 
w/k 11 u w/kg 
w/kg 11 u us/kg 
wf kg 11 u w/kg 
us/kg 11 u w/kg 

w/kg 370 u Wks 370 
w/b 370 u us/ kg 370 
wlks 370 u w/kg 370 
w/kg 370 u w/kg 370 
wlks 370 u w/kg 370 
w/kg 370 u w/kg 370 
us/kg 370 u w/kg 370 
w/kg 370 ii ugik9 3% 

w/kg 370 u w/kg 37D 
w/kg 370 u w/kg 370 
w/h 370 u us/kg 370 
us/b 370 u w/kg 370 
w/h 370 u w/kg 370 
us/kg 370 u us/ kg 370 
wlks 370 u w/kg 370 

1; 
:; 
11 
11 
11 

1: 
11 
11 

1: 

11 
11 

1: 

11 

:: 

1: 

11 

:: 
11 

:: 
11 
11 

us/kg 
w/kg 
us/kg 
W kg 
us/kg 
us/kg 
us/kg 
us/kg 
us/kg 
us/kg 
us/kg 
us/kg 
us/kg 
us/ kg 
us/h 
wit/kg 
Wks 
Wks 
us/kg 
us/kg 
w/kg 
us/kg 
us/kg 
Wkg 
w/b 
w/kg 
uglkg 
w/kg 
w/kg 
$2 
w/kg 
us/kg 

11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
II u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

us/kg 
w/kg 
us/kg 
us/kg 
wf kg 
us/kg 
?2 J II “J 
::s 
w/b 
w/kg 
us/kg 
w/kg 
w/kg 

370 u w/kg 
370 u w/kg 
370 u w/kg 
370 u us/kg 
370 u us/kg 
370 u w/kg 
370 u w/kg 
370 u w/kg 
370 u us/b 
370 u w/kg 
370 u w/kg 
370 u w/kg 
370 u w/h 
370 u us/kg 
370 u w/kg 

us/kg 
w/kg 
uslks 
w/kg 
us/kg 
us/ kg 
us/kg 
wlks 
w&s 
us/kg 
wf kg 
w/h 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
Wks 
Wkg 
Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
ugfkg 
wf kg 
w/kg 
w/kg 
us/kg 
us/kg 
w/kg 
Wks 
w/kg 

11 

1: 
11 

11 

?1 
11 

11 
11 

1; 

;1 

11 

:1 
11 
11 

;'1 

11 
11 

11 

1: 
11 
11 

370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 



I Naval Air Station Whiting Field, Milton, Florida 
Site 9 Surface and Sub-surface Soil Data 

Lab Sample Number: G8876006R G8876006 G8876007R G8876007 
Site WHITING WHITING WHITING UHITING 

locator 09s00101 09s00101 09SOO201 09SOO201 
Collect Date: 06-MC-95 06-DEC-95 06.DEC.95 06.DEC.95 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

bis(2-Chloroethoxy) methane 
2.4.Dichloroohenol 
1;2,4-Trichlbrobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2.4.6.Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3Dichlorobenzidine 
Benzo (a) anthracene 
Chrysene 
bis(2-Ethylhexyl) phthalate 
Di-n-octylphthalate 
Benro (b) fluoranthene 
Ben20 (k) fluoranthene 
Bentq (a) pyrene 
b-&no (1;2,3-cdi pjverie 
Dibenzo' fa,h) atithracene 
Bento (g,h,il perytene 

CLP PBSTlCiDESiPCBS 9D-SOW 
alpha-BHC 

'i 

1.9 UJ us/ kg 
ugf ks 

w/kg 
w/kg 
w/kg 
us/kg 
Wks 
w/kg 
w/kg 
w/kg 
w/kg 
Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
Wkg 
w/kg 
w/kg 
w/kg 
wf ks 
wf kg 
us/kg 
w/kg 
w/kg 
us/b 
w/kg 
wlkg 
us/kg 
usI@ 
wlks 
w/kg 
uglks 
wlks 
wlkg 
wf ks 
w/kg 
w/kg 
Wks 
w/kg 
wlks 
wlks 
w/b 
wf kg 
uglks 
us/kg 
us/h 
wlks 

370 u w/kg 
370 u w/kg 
370 u us/kg 
370 u us/ kg 
370 u w/kg 
370 u us/kg 
370 u w/kg 
370 u us/b 
370 u w/kg 
370 u wlks 
940 u wf kg 
370 u wf kg 
940 u wf ks 
370 u w/kg 
370 u w/kg 
370 u ugf ks 
940 u wlks 
370 u ugf ks 
940 u us/ ks 
940 u wf ks 
370 u wf ks 
370 u ugf ks 
370 UJ w/h 
370 u us/kg 
370 u ugf ks 
940 u w/kg 
940 u us/kg 
370 u wf kg 
370 u us/kg 
370 u wlks 
940 u wf ks 
370 u ugf ks 
370 u wf ks 
370 u wf ks 
370 u wf kg 
370 u us/ ks 
370 u W ks 
370 u W kg 
370 u w/b 
370 u ugf kg 
370 u w/h 
370 u us/kg 
370 u us/kg 
370 u us/kg 
370 u wf ks 
370 u wf ks 
370 u wf ks 
370 u wf kg 
370 u ugf kg 

1.9 ugf kg 

370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
940 
370 
940 
370 
370 
370 
940 
370 
940 
940 
370 
370 
370 
370 
370 
940 
940 
370 
370 
370 
940 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 

us/b 
w/kg 
us/kg 
wf kg 
us/ kg 
wf ks 
W kg 
us/ ks 
W kg 
w/kg 
us/ ks 
w/kg 
uglks 
wf kg 
us/ ks 
us/ kg 
Wkg 
us/ kg 
us/ kg 
us/ ks 
us/ kg 
us/kg 
us/kg 
us/ kg 
us/ ka 
us/ kg 
us/ kg 
u&kg 
usI& 
%/kg 
us/kg 
usfkti 
us/ kg 
&kg 
Us/ ks 
us/kg 
us/ kg 
us/ kg 
ugfkg 
w/kg 
us/ kg 
us/kg 
kifkg 
w/k9 
a/ kg 
w/kg 
h/kg 
w/kg 
w/kg 

2 UJ Wkg 2 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
920 U 
370 u 
920 U 
370 u 
370 u 
370 u 
920 U 
370 u 
920 U 
920 U 
370 u 
370 u 
370 UJ 
370 u 
370 u 
920 U 
920 U 
370 u 
370 u 
370 u 
920 U 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

wf kg 
wf kg 
us/kg 
W kg 
w/kg 
wf kg 
us/ kg 
ugf kg 
us/ ks 
us/ kg 
wlks 
w/b 
us/ ks 
us/ kg 
ugf kg 
us/ kg 
w/kg 
us/kg 
ugf ks 
us/ ks 
Wkg 
us/ kg 
w/kg 
us/ kg 
wf kg 
us/kg 
us/kg 
w/kg 
us/kg 
w/kg 
us/ kg 
w/kg 
w/kg 
ud ks 
us/ kg 
us/kg 
wf kg 
w/kg 
wf kg 
wf ks 
wf ks 
wf kg 
wf kg 
w/kg 
us/kg 
w/kg 
ugf kg 
w/kg 
ugf kg 

us/ kg 

370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
920 
370 
920 
370 
370 
370 
920 
370 
920 
920 
370 
370 
370 
370 
370 
920 

370 
370 
370 
920 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 



3 
Naval Air Station Whiting rield, Milton, Florida 

Site 9 Surface and Sub-surface Soil Data 
)---- 

Lab Sample Number: G8876006R G8876006 G8876007R G8876007 
Site WHITING WHITING WHITING WHITING 

Locator 09s00101 09s00101 09SOO201 09SOO201 
Collect Date: 06.DEC-95 06.DEC.95 06.DEC.95 06.DEC.95 

VALUE QUAL UNITS OL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS OL 

beta-BHC 
de1 ta-BHC 
gamna-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan 1 
Dieldrin 
4.4-DDE 
Endrin 
Endosulfan II 
4,4-DDD 
Endosulfan sulfate 
4,4-DDT 
Methoxychlor 
Endrin ketone 
Endrin aldehyde 
alpha-Chlordane 
gamna-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

CLP METALS AND CYANIDE 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllim 
Ca&iun 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Maqnesiun 
Manganese 
Mercury 
Nickel 
Potassim 
Selbriiin, 
Silver 
Sodiuin 
Thalliun 
Vanadimi 
Zinc 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 

19 u 
3.7 u 
3.7 u 
1.9 u 
1.9 u 
190 u 
37 u 
76 U 
37 u 
37 u 
37 u 
37 u 
37 u 

m/kg 

‘-u/kg 
w/kg 
w/kg 
us/kg 
wf ks 
w/kg 
ugf ks 
Wks 
us/kg 
wlks 
w/b 
w/kg 
w/kg 
w/kg 
us/kg 
us/kg 
wf kg 
wlks 
w/kg 
uslks 
us/b 
w/kg 
us/ kg 
w/kg 
w/kg 
wf ks 
wf kg 

mglkg 
mglkg 
w/kg 
wit/kg 
mglkg 
m/kg 
w/kg 
m/kg 
mglkg 
m/kg 
m/kg 
mglks 
m/kg 
mglks 
w/kg 
mglkg 
@kg 
m/kg 
mglks 
m/kg 
n-elks 
m/kg 
mgfks 

1:; 
i-99 
1:9 
1.9 
1.9 
3.7 

::3 

::5 

:-: 
i9 

3.7 
3.7 
1.9 
1.9 
190 
37 

;; 
37 

:3 
37 

w/kg 
W kg 
w/kg 
w/kg 
Wks 
wf kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
us/ kg 
w/kg 
w/kg 
us/kg 
us/b 
us/kg 
us/b 
w/kg 
us/kg 
us/ ks 
us/kg 
w/b 
ugf kg 
us/ ks 
us/ ks 
wf kg 

25800 mglks 
12 UJ w/kg 

10.1 mgfks 
7.5 J mgfks 
.I? J mglks 

1 UJ elks 
1000 UJ m/kg 
46.2 mgfks 

10 u w/h 
6.6 w/kg 

29800 mglh 
4.5 mglks 
104 J msf ks 

10.1 J mglks 
.O? J m/kg 
3.9 J w/kg 

1000 u msfks 
1 UJ w/kg 
2u w/kg 

1000 UJ mgfkg 
2u 

76.7 z$kk: 
4 UJ mgfkg 

22:: 
2u 
2u 

:ki 
2u 

3.8 U 
3.8 U 
3.8 U 
3.8 u 
3.8 u 
3.8 U 
3.8 U 

20 u 
3.8 U 
3.8 U 

2u 
2u 

200 u 
38 U 

E 
38 U 
38 U 
38 U 
38 U 

40 
12 

4: 
1 
1 

1000 
2 e 

10 
5 . 

20 

100: 
.: . 

100: I 

: . 
1000 ; 

1; 
. 

4 * 

w/kg 2 
wf kg 
wf kg : 
w/kg 
w/kg : 
us/ kg 2 
wf kg 
us/kg 3.; 
w/kg 3.8 
ugf kg 
wlks 2: 
us/ kg 
w/kg 2: 
wf kg 3:8 
us/ ks 20 
us/kg 
us/ kg Z:i 
us/ ks 
tifks : 
us/ kg 2OD 
us/ kg 38 
ugfkg 
us/ ks ii 
&/kg 
w/kg it 
wf kg 38 
ud kg 38 

17500 
8.3 J 

t': J 
.08 J 

1 UJ 
1000 UJ 
14.9 

10 u 
4.5 J 

12300 

ii-! J 
it J 

-01 J 
2.9 J 

1000 u 
1 UJ 
2u 

1000 UJ 
2u 

32.2 
3.8 J 

ugf ks 
w/kg 
us/kg 
ugf kg 
wlks 
wf ks 
us/kg 
ugf ks 
wf kg 
w/kg 
wlks 
w/kg 
wf kg 
w/kg 
us/kg 
w/kg 
uglkg 
w/kg 
us/kg 
wlks 
w/kg 
wf kg 
walks 
uglkg 
Wks 
ugf kg 
wf kg 

w/kg 
m/kg 
mgfkg 
mgfks 
w/kg 
mglkg 
m/kg 
n-a/kg 
w/kg 
w/kg 
m/kg 
w/kg 
et/kg 
mglks 
m/kg 
Wks 
F-22 
m&i 
w/kg 
mgfks 
mglks 
w/kg 

40 
12 

2 
40 

1 

100: 

102 

2: 
.6 

1000 

.: 

100: 
1 
2 

1000 

1; 
4 



Naval Air Station Whiting Field, Milton, Florida 
Site 9 Surface and Sub-surface Soil Data 

Cyanide 

Lab Sample Number: G8876006R G8876006 C8876007R GM76007 
Site WHITING WHITING WHITING WHITING 

Locator 09s00101 09s00101 09SOO201 09S00201 
Collect Date: 06-DEC-95 06-DEC-95 06-DEC-95 06-MC-95 

VALUE QUAL UNITS DL VALUE PUAL UNITS DL VALUE DUAL UNITS DL VALUE QUAL UNITS DL 

w/kg .5 u w/kg .5 mg/kg .5 u w/kg .5 

Total organic carbon m/h 
Total petroleun hydrocarbons mglkg 

w/kg mg/kg . w/kg 
4.5 u w/kg 4.5 w/kg 4.6 U m/kg 4.6 



Naval Air Station Whitit& 
Site 9 Surface and Sub-surface Soil Data 

Lab Sample Number: G8876010 G8876011 G8876008 G8876009 
Site UHITING WHlTlNG WHITING YHITING 

.ocator 09s00301 OPS00301D 09s00401 09s00501 
Collect Date: 06-DEC-95 06-DEC-95 06-DEC-95 06-DEC-95 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

CLP VOLATILES 90-SOW 
Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
Z-Butanone 
l,l.l-Trichloroethane 
Carbon tetrachloride 
BromodichIoromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
Toluene 
1,1,2,2-Tetrachloroethane 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes (total) 

CLP SEMIVOLATILES 90-SOW 
Phenol 
bis(2-Chloroethyl) ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenrene 

m/kg 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

w/kg 
380 U us/kg 380 360 U w/kg 
380 U w/kg 380 360 U w/kg 
380 U w/kg 380 360 U w/kg 
380 U w/kg 380 360 u w/kg 
380 u w/kg 380 360 U w/kg 

Wkg 
Wkg 
w/kg 
Wkg 
w/kg 
us/kg 
w/kg 
w/kg 
w/b 
w/kg 
w/kg 
w/kg 
wkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
us/kg 
w/kg 
Wkg 
w/kg 
Wkg 
us/kg 
Wkg 
us/kg 
w/kg 
w/kg 
w/kg 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

1: 
12 

1': 
12 

:: 
12 
12 

12 u w/kg 
12 u w/kg 
12 u w/kg 
12 u us/kg 
12 u us/kg 
12 u w/kg 
12 u Wkg 
12 u us/kg 
12 u w/kg 
12 u w/kg 
12 u w/kg 
12 u w/kg 
12 u w/kg 
12 u us/kg 
12 u w/kg 
12 u us/kg 
12 u us/kg 
12 u u&g 
12 u us/kg 
12 u w/kg 
12 u w/kg 
12 u w/h 
12 u w/kg 
12 u w/kg 
12 u wf kg 
12 u w/kg 
12 u w/kg 
12 u w/kg 
12 u w/kg 
12 u w/kg 
12 u w/kg 
12 u ug/kg 
12 u w/kg 

1: 
12 

1: 
12 

:: 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

:: 
12 

:: 

1: 
12 
12 

1: 

1: 
12 
12 

360 
360 
360 
360 
360 

14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 

470 u 
470 u 
470 u 
470 u 
470 u 

us kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
us/kg 
us/kg 
w/kg 
w/kg 
us/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/b 
wf kg 

us/kg 
Wkg 
w/kg 
w/kg 
wf kg 

14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 

1: 

1: 

1: 
14 

1: 

:E 

1: 
14 

1: 
14 

i: 

i: 

470 
470 
470 
470 
470 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

400 u 
400 u 
400 u 
400 u 
120 

w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
wf kg 
w/kg 
us/kg 
w/kg 
w/kg 
us/kg 
w/kg 
us/ kg 
w/kg 
us/kg 
w/kg 
w/kg 
us/kg 
us/kg 
w/kg 
w/kg 
w/kg 
us/ kg 
w/kg 

w/kg 
w/kg 
w/kg 
w/kg 
w/kg 

1: 
:: 
;: 
12 

1: 
12 

:: 

1: 
12 
12 

:: 

1: 
12 

:: 
12 
12 

1: 
12 
12 

122 

1: 

400 
400 
400 
400 
400 
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Site 9 Surface and Sub-surface Soil Data 

Lab Sample Number: G8876010 G8876011 G8876008 G8876009 
Site WHITING WHITING UHITING WHITING 

Locator 09s00301 09S00301D 09s00401 09s00501 
Collect Date: 06-DEC-95 06.DEC.95 06.DEC.95 06.DEC.95 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL VALUE QUAL UNITS DL 

1.2.Dichlorobenrene 
2:Hethylphenol 
2.2.oxybisfl-Chlorooropane) 

380 U 
380 U 
380 U 

4~Methylphenol ' ' 
N-Nitroso-di-n-propylemine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2.4.Dimethylphenol 
bis(2-Chloroethoxy) methane 
2.4.Dichlorophenol 
1,2,4-Trichlbrobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2.4,s.Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2.4.Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2methylphenol 
N-Nitrosodiphenylamine 
4-BromophenyL-phenylether 
Hexachlorobenzene 
PentachlorophenoL 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fltiranthene 
Pyrene 
Botylbenzylphth~late 
3.3.Dichlorobenridine 
Bktro (a) anthracene 
Chrysene 
bis(2-Ethylhexyl) phthalate 

380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
960 U 
380 U 
960 U 
380 U 
380 U 
380 U 
960 U 
380 U 
960 U 
960 U 
380 U 
380 U 
380 UJ 
380 U 
380 U 
960 U 
960 U 
380 U 
380 U 
380 U 
960 U 
380 u 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 

! 

w/kg 
w/kg 
us/ kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
wf kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
ugfkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
wf kg 
w/kg 
w/kg 
w/kg 
w/kg 
wf kg 
w/kg 
w/kg 
w/kg 
Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
Wkg 
w/kg 
ugfkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 

380 360 U w/kg 360 
380 360 U w/kg 360 
380 360 U w/kg 360 
380 360 U w/kg 360 
380 360 U w/kg 360 
380 360 U w/kg 360 
380 360 U w/kg 360 
380 360 U us/ kg 360 
380 360 U w/kg 360 
380 360 U w/kg 360 
380 360 U w/kg 360 
380 360 U w/kg 360 
380 360 U w/kg 360 
380 360 U w/kg 360 
380 360 U w/kg 360 
380 360 U w/kg 360 
380 360 U w/kg 360 
380 360 U w/kg 360 
380 360 U w/kg 360 
380 360 U w/kg 360 
960 900 u wf kg 900 
380 360 U w/kg 360 
960 900 u w/kg 900 
380 360 U w/kg 360 
380 360 U w/kg 360 
380 360 U w/kg 360 
960 900 u w/kg 900 
380 360 U w/kg 360 
960 900 u w/kg 900 
960 900 u w/kg 900 
380 360 U w/kg 360 
380 360 U w/kg 360 
380 360 UJ w/kg 360 
380 360 U w/kg 360 
380 360 U w/kg 360 
960 900 u w/kg 900 
960 900 u wf kg 900 
380 360 U w/kg 360 
380 360 U w/kg 360 
380 360 U w/kg 360 
960 900 u w/kg 900 
380 360 U w/kg 360 
380 360 U Wkg 360 
380 360 U w/b 360 
380 360 U w/kg 360 
380 360 U w/kg 360 
380 360 U wf kg 360 
380 360 U ‘a/kg 360 
380 360 U w/kg 360 
380 360 U w/kg 360 
380 360 U w/kg 360 
380 360 U w/kg 360 

470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 

1200 u 
470 u 

1200 u 
470 u 
470 u 
470 u 

1200 u 
470 u 

1200 u 
1200 u 
470 u 
470 u 
470 UJ 
470 u 
470 u 

1200 u 
1200 u 

470 u 
470 u 
470 u 

1200 u 
470 u 
470 u 
470 u 
470 u 
470 u 

:Ei i 
470 u 
470 u 
470 u 
470 u 

w/kg 470 
w/kg 470 
w/kg 470 
w/kg 470 
w/kg 470 
w/kg 470 
w/kg 470 
w/kg 470 
w/kg 470 
w/kg 470 
w/kg 470 
w/kg 470 
w/kg 470 
w/kg 470 
w/kg 470 
ug/kl 470 
'a/kg 470 
wkg 470 
w/kg 470 
w/kg 470 
w/kg 1200 
w/kg 470 

$2 1200 470 
w/kg 470 
w/kg 470 
w/kg 1200 
w/kg 470 
w/kg 1200 
us/kg 1200 
w/kg 470 
w/kg 470 
w/b 470 
W kg 470 
w'ks 470 
w/kg 1200 
w/kg 1200 
w/kg 470 
Wkg 470 
w/kg 470 
w/k4 1200 
w/kg 470 
w/kg 470 
w/kg 470 

2:: 470 470 
w/kg 470 
w/k&! 470 
w/b 470 
u#ks 470 
w/kg 470 
w/kg 470 

400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
110 J 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 

1000 u 
400 u 

1000 u 
400 u 
400 u 
400 u 

1000 u 
400 u 

1000 u 
1000 u 
400 u 
400 u 
400 UJ 
400 u 
400 u 

1000 u 
1000 u 
400 u 
400 u 
400 u 

1000 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 

w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
wf kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
Wkg 
Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
ugfkg 
w/kg 
w/kg 
w/kg 
‘a/kg 
wf kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
wf kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
‘-@kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 

400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 

1000 
400 

1000 
400 
400 
400 

1000 
400 

1000 
1000 
400 
400 
400 
400 
400 

1000 
1000 
400 
400 
400 

1000 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 



Naval Air Station Whiting Field, Milton, Florida 
Site 9 Surface and Sub-surface Soil Data 

Lab Sample Number: G8876010 G8876011 G8876008 G8876009 
Site WHITING UHITING WHITING WHITING 

Locator 09s00301 OPS00301D 09s00401 09s00501 
Collect Date: 06-MC-95 06.DEC.95 06.DEC.95 06.DEC.95 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL 

Di-n-octylphthalate 380 U W kg 380 360 U w/kg 360 470 u ugf kg 470 400 u wf kg 400 
Benzo Cb) fluoranthene 380 u w/kg 380 360 U wf kg 360 470 u wf kg 470 400 u wf kg 400 
Benzo (k) fluoranthene 380 U w/kg 380 360 U w/kg 360 470 u us/b 470 400 u wf kg 400 
Benzo (a) pyrene 380 U wf kg 380 360 U wf kg 360 470 u m/kg 470 400 u wf kg 400 
Indeno (1,2,3-cd) pyrene 380 U w/kg 380 360 U wf kg 360 470 u wf kg 470 400 u wf kg 400 
Dibenzo (a,h) anthracene 380 U wf kg 380 360 U wf kg 360 470 u wf kg 470 400 u w/kg 400 
Benzo (g,h,i) perylene 380 U us/kg 380 360 U wf kg 360 470 u wf kg 470 400 u us/kg 400 

CLP PESTICIDESfPCBS 90.SOW 
alpha-BHC 
beta-BHC 
delta-BHC 
gamna-EHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4-DDE 
Endrin 
Endosulfan II 
4,4-DDD 
Endosulfan sulfate 
4,4-DDT 
Methoxychior 
Endrin ketone 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

wf kg 
2 UJ 
2u 
2u 
2u 
2u 
2u 
2u 
2u 
4u 
4u 
4u 
4U 
4u 
4u 
4u 

20 u 

:I 
2u 
2u 

200 u 
40 u 
81 U 
40 u 
40 u 
40 u 
40 u 
40 u 

wf kg 
W kg 
ugf kg 
u’gfkg 
w/kg 
W kg 
ugfkg 
wf kg 
ugf kg 
Wkg 
wf kg 
w/kg 
W kg 
w/kg 
wf kg 
ugfkg 
us/kg 
wf kg 
Wkg 
Wkg 
Wkg 
w/kg 
wf kg 
ugf kg 
w/kg 
ugf kg 
wf kg 
wf kg 

2 

: 
2 
2 

f 
2 
4 

: 
4 
4 
4 
4 

20 
4 
4 
2 
2 

200 
40 

:A 
40 

44: 
40 

2 UJ 
2u 
2u 
2u 
2u 
2u 
2u 

3-g :: 
3.9 u 
3.9 u 
3.9 u 
3.9 u 
3.9 u 
3.9 u 

20 u 
3.9 u 
3.9 u 

2u 
2u 

200 u 
39 u 
79 u 
39 u 
39 u 
39 u 
39 u 
39 u 

ugf kg 
wf kg 
wf kg 
w/kg 
w/kg 
wf kg 
ugfkg 
ugf kg 
w/kg 
wf kg 
wf kg 
W kg 
w/kg 
w/kg 
wf kg 
w/kg 
W kg 
ugf kg 
wf kg 
wf kg 
W kg 
wf kg 
w/kg 
W kg 
ugf kg 
wf kg 
wf kg 
wf kg 

2 

: 

z 
2 

: 

i:8 

5:; 

i-x 
3:9 

20 

Z:Z 
2 

20s 
39 
79 
39 

i8 
39 
39 

40 
12 

2 
40 

1 
1000 

1; 
5 

20 

100: 

2.4 UJ 
2.4 U 
2.4 U 
2.4 U 
2.4 U 
2.4 U 
2.4 U 
2.4 U 
4.7 u 
4.7 u 
4.7 u 
4.7 u 
4.7 u 
4.7 u 
4.7 u 

24 U 
4.7 u 
4.7 u 
2.4 U 
2.4 U 
240 U 

47 u 
96 U 
47 u 
47 u 
47 u 
47 u 
47 u 

a/kg 
wfkg 
wf kg 
wf kg 
w/kg 
wf kg 
ud kg 
wf kg 
wf kg 
wf kg 
wf kg 
w/kg 
us/kg 

:;:x 
wf kg 
wf kg 
us/ kg 
us/ kg 
wf kg 
w/kg 
wf kg 
w/kg 
us/kg 
uglkg 
w/kg 
w/kg 
wf kg 

:-: 
2:4 

::: 

::: 

2:; 

4.:: 
4:7 

i-5 
4:7 

4247 
417 

:*: 
240 

;z 

15 

44; 
47 

2.1 UJ 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 

4u 

4": 
4u 
4u 

tt: 
21 u 

2: 
2.1 u 
2.1 u 
210 u 

40 u 
82 U 
40 u 
40 u 
40 u 
40 u 
40 u 

w/kg 
wf kg 
ugf kg 
wf kg 
us/ kg 
us/kg 
wf kg 
ugf kg 
wf kg 
ugf kg 
w/kg 
wf kg 
ugf kg 
w/kg 
wf kg 
wf kg 
wf kg 
ugf kg 
wf kg 
wf kg 
wf kg 
w/kg 
us/kg 
W kg 
wf kg 
wf kg 
wf kg 
w/kg 

2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 

4 
4 
4 
4 
4 

t 
21 

4 
4 

2.1 
2.1 
210 

t z 

:8 

1: 
40 

CLP METALS AND CYANIDE 
Aluminum 
Antimony 
Arsenic 
Barium 
BeryLliun 
Cadmiun 
Calciun 
Chraniun 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 

m/kg 
25200 

12 UJ 
8.5 
8.9 J 
.12 J 

1 UJ 
iooo UJ 
21.7 

-52 J 
5u 

17800 
11.2 

143 J 

w/kg 
w/kg 
w/kg 
w/kg 
m/kg 
w/kg 
iiiiiikgi 
w/kg 
w/kg 
w/kg 
w/kg 
m/kg 
w/kg 

40 
12 

2 
40 

: 
1000 

1: 

2: 
.6 

1000 

33100 
12 UJ 

2:*: J 
.i2 J 

1 UJ 
384 J 

29.5 
.55 J 

9 
26500 

6.6 
227 J 

m/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
m&kg 
w/kg 
w/kg 
w/kg 
mgfkg 
w/h 
mgfkg 

29300 
12 UJ 

10.1 
11.7 J 

.I4 J 
1 UJ 

1000 UJ 
31.4 

10 IJ 

23% 
12.3 

147 J 

40 
12 
2 

40 

: 
1000 

2 
10 

2; 

10;: 

40 u 
12 UJ 

2.8 
40 u 

; :J 
1000 u 

1: :: 
5u 

20 u 
3.1 

1000 u 

m/kg 
mgfkg 
w/kg 
m/kg 
m/kg 
m/kg 
mgfkg 
mgikg 
m/kg 
m/kg 
w/kg 
m/kg 
w/kg 

40 
12 

4: 
1 
1 

1000 



Naval Air Station Uhiting Field, Milton, Florida 
Site 9 Surface and Sub-surface Soil Data 

Lab Sample Number: G8876010 G8876011 G8876008 G8876009 
Site UHITTNG WHITING UHITTNG WHITlNG 

Locator 09500301 09SOO3OlD 09s00401 09s00501 
Collect Date: 06-DEC-95 06-DEC-95 06-DEC-95 06-DEC-95 

VALUE QUAL UNITS DL VALUE PUAL UNITS DL VALUE QUAL UNlTS DL VALUE PUAL UNITS DL 

Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Total organic carbon 
Total petroleum hydrocarbons 

28.2 J 
.Ol J 

8 UJ 
1000 u 

1 UJ 
2u 

1000 UJ 
2u 

43.5 
6.3 

.s u 

4.7 u 

mgfkg 
w/kg 
m/kg 
w/kg 
m/kg 
w/kg 
w/kg 
m/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 

.: 
8 

1000 

: 
1000 

2 
10 

4 
.5 

4.7 

52.9 J w/kg 
.Ol J wf kg 
6.1 J w/kg 
212 J wf kg 

IU mgfkg 
2u w/kg 

1000 UJ wf kg 
2u m/kg 

65.1 w/kg 
14.4 Wkg 

.5 u w/kg 

4.7 u 

w/kg 
w/kg 

3 22.2 J 
.I .03 J 
8 8 UJ 

1000 1000 u 

: ::: 
1000 1000 UJ 

2 2u 
10 64.7 

.; 6.9 .5 u 

4.7 5.9 u 

mg/kg 
m/kg 
w/kg 
m/kg 
mglkg 
m/kg 
m/kg 
Wks 
Wkg 
w/kg 
w/b 

w/kg 
mgfkg 

3 3 UJ 
.I .I u 

100: 1000 8 UJ u 
: 1 UJ 

2u 
1000 1000 UJ 

2 
10 1: ! 

4u 
.5 u 

5.9 5.7 u 

m/kg 3 
ms/ks .I 
m/kg 8 
Wks 1000 

I$:; : 
w/b 1000 
w/kg 
n&kg 1: 
w/kg 4 
Wks .5 

m/kg 
m/kg 5.7 



‘, bkd Milton Florida Naval Air Station Whitins 
Site IO Soil Da& 

, 

Lab Sample Number: 22462001 22462002 22462003 22462004 
Site UHITING UHITING UHITING WHITING 

Locator lo-SL-01 IO-SL-02 IO-SL-03 IO-SL-04 
Collect Date: 12-AUG-92 12-AUG-92 12-AUG-92 12-AUG-92 

VALUE PUAL UNITS DC VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNlTS DL 

CLP VOLATILES 90-SOW 
Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
l,l-Dichloroethene 
l,l-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
Toluene 
1,1,2,2-Tetrachloroethane 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes (total) 

CLP SEMIVOLATILES 90-SC&l 
Phenol 
bis(2-Chloroethyl) ether 
2-Chlorophenol 
1,3-Dichlorobentene 
1,4-Dichlorobentene 
1,2-Dichlorobenzene 
2-Methylphenol 
2,2-oX~is!l-Chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propj;tamine 
Hexachloroethane 
Nitrobenrene 
Isophorone 
2-Nitrophenot 
2,4-Dimethylphenot 

Wkg 
11 u 
11 u 
11 u 
11 u 
IO UJ 
11 UJ 
6u 
6U 
6u 
6u 
6u 
6U 

11 u 
6U 
6U 
6u 
6u 
6U 
6U 
6U 
6U 
6U 
6u 
6U 

11 u 
II UJ 

6U 
6u 
6u 
6U 
6U 
6U 
6u 

us/ kg 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370u 
370 u 
370 u 
370 u 
370 u 

w/kg 
w/kg 
wf kg 
us/ kg 
W kg 
Wkg 
wf kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/h 
w/kg 
wf kg 
w/kg 
w/kg 
Wkg 
w/kg 
W kg 
w/kg 
w/kg 
ugfkg 
w/kg 
W kg 
wf kg 

11 
11 
11 
11 
6 

11 
6 
6 
6 
6 
6 
6 

11 
6 
6 
6 

2 
6 
6 
6 
6 
6 
6 

11 
11 

6 
6 

: 

: 
6 

12 u 
12 u 
12 u 
12 u 
11 UJ 
12 UJ 
6U 
6u 
6U 
6U 
6u 
6U 

12 u 
6U 
6U 
6U 
6U 
6U 
6U 
6u 
6U 
6U 

E 
12 u 
12 UJ 
6U 
6U 
6U 
6U 
6U 
6U 
6U 

W kg 
ugf kg 
W kg 
W kg 
us/ kg 
ugf kg 
us/ kg 
W kg 
wf kg 
w/kg 
wf kg 
w/kg 
wf kg 
w/kg 
ugf kg 
w/kg 
W kg 
wf kg 
W kg 
wf kg 
wf kg 
wf kg 
wf kg 
ugfkg 
us/ kg 
w/kg 
W kg 
wf kg 
wf kg 
wf kg 
ugfkg 
us/ kg 
wf kg 

12 
12 
12 
12 

1; 
6 
6 
6 

2 
6 

12 
6 
6 
6 

t 

2 
6 

; 

19 
12 
6 

8 
6 

66 
6 

wf kg 370 370 u wf kg 370 
us/ kg 370 370 u ugf kg 370 
wf kg 370 370 u wf kg 370 
W kg 370 370 u us/ kg 370 
wf kg 370 370 u w/kg 370 
ugf kg 370 370 u w/kg 370 
wf kg 370 370 u ugf kg 370 
wf kg 370 370 u w/kg 370 
w/kg 370 370 ii ugikg 370 
ugfkg 370 370 u Wkg 370 
w/kg 370 370 u w/kg 370 
w/kg 370 370 u w/kg 370 
ugfkg 370 370 u w/kg 370 
w/kg 370 370 u Wkg 370 
w/kg 370 370 u w/kg 370 

. 

11 u 
11 u 
11 u 
11 u 
5 UJ 

II UJ 
5u 

:uu 
5u 
5u 

1: :: 
5u 

:i 

:i 

:: 
SU 
5u 

:i 
11 u 
11 UJ 

:: 

5: 
SU 
5U 
5u 

ugf kg 
W kg 
wf kg 
ugf kg 
wf kg 
ugf kg 
W kg 
w/kg 
wf kg 
w/kg 
wf kg 
w/kg 
wf kg 
w/kg 
W kg 
Wkg 
Wkg 
w/kg 
W kg 
Wkg 
wf kg 
wf kg 
wf kg 
us/ kg 
wf kg 
w/kg 
wf kg 
w/kg 
w/kg 
w/kg 
w/kg 
u/kg 
w/kg 

usfki 

W kg 

wf kg 

wf kg 

wf kg 

us/kg 

w/kg 

us/kg 

tug/kg 

w/kg 

2:: 

w/kg 

w/b 

w/kg 

11 

11 
11 
5 

11 
5 

: 

: 
5 

11 

: 

: 

z 

: 

: 
5 

11 
11 

s5 

: 

i 

35u 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 

11 u 
11 u 
11 u 
11 u 
6 UJ 

11 u 
6U 
6U 
6U 

E 
6U 

11 u 

:uu 
6U 
6U 
6U 

2: 
6U 
6U 
6U 

I': i 
11 u 
6U 
6U 

2: 
6U 
6U 
IJ 

ugf kg 
wf kg 
wf kg 
w/kg 
W kg 
ugf kg 
wf kg 
wf kg 
wf kg 
us/kg 
w/kg 
w/kg 
wf kg 
w/kg 
wf kg 
w/kg 
wf kg 
w/kg 
wf kg 
w/kg 
wf kg 
w/kg 
wf kg 
w/kg 
wf kg 
w/kg 
wf kg 
us/ kg 
wf kg 
w/kg 
w/kg 
w/kg 
wf kg 

11 

11 
11 
6 

11 
6 

t 
6 

66 
11 

t 

2 

:: 
6 
6 
6 
6 

I': 
11 
6 
6 

2 

2 
6 

350 u us/ kg 350 
350 u ugf kg 350 
350 u wf kg 350 
350 u w/kg 350 
350 u wf kg 350 
350 u w/kg 350 
350 u w/kg 350 
350 u w/kg 350 
350 u us/kg 350 
350 u w/kg 350 
350 u us/ kg 350 
350 u w/kg 350 
350 u w/kg 350 
350 u w/kg 350 
350 u ugf kg 350 



Naval Air Station Whiting Field, Milton, Florida 
Site IO Soil Data 

Lab Sample Number: 22462001 22462002 22462003 22462004 
Site UHITING UHITING UHITING WHITING 

Locator lo-SL-01 IO-SL-02 IO-SL-03 IO-SL-04 
Collect Date: 12-AUG-92 12-AUG-92 12-AUG-92 12-AUG-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUA1 UNITS DL 

bis(2-Chloroethoxy) methane 
2,4-Dichlorophenoi 
1.2.4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
G-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocvctooentadiene 
2,4,6-TrichiorophenoI 
2.4.5-Trichloroohenol 
2:Chloronaphtha'lene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenytether 
HexachIorobenzene 
PentachIorophenoI 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobenzidine 
Benzo (a) anthracene 
Chrysene 
bis(t-Ethylhexyl) phthalate 
Di-n-octylphthalate 
Benzo (b) fluoranthene 
Benz0 (k) fluoranthene 
Benzo (a) pyrene 
lndeno (1,2,3-cd) pyrene 
Dibenzo (a,h) anthracene 
Benzo (g,h,i) perylene 

CLP PESTICfDES/PCBS 90-W 
alpha-BHC 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

1800 U 
370 u 

1800 U 
370 u 
370 u 
370 u 

1800 u 
370 u 

1800 u 
1800 u 
370 u 
370 u 
370 u 
370 u 
370 u 

1800 UJ 
1800 u 
370 u 
370 u 
370 u 

1800 u 
94 J 

370 u 

370 UJ 
130 J 
140 J 
46 J 

740 u 
81 J 

100 J 
95 J 

370 u 
71 J 
76 J 
46 J 

370 u 
370 u 
370 u 

wf kg 
wf kg 
wf kg 
wf kg 
wf kg 
us/ kg 
w/kg 
wf kg 
wf kg 
wf kg 
wf kg 
us/ kg 
wf kg 
us/ kg 
W kg 
W kg 
W kg 
wf kg 
wf kg 
wf kg 
ugf kg 
wf kg 
W kg 
wf kg 
wf kg 
w/kg 
wf kg 
wf kg 
ugf kg 
wf kg 
wf kg 
wf kg 
wf kg 
wf kg 
wf kg 
W kg 
us/ kg 
wf kg 
wf kg 
wf kg 
W kg 
W kg 
wf kg 
wf kg 
wf kg 
wf kg 
w/h 
wf kg 
w/kg 

w/kg 
18 U wf kg 

370 
1800 
370 
370 
370 

1800 
370 

1800 
1800 
370 
370 
370 
370 
370 

1800 
1800 
370 
370 
370 

1800 
370 
370 

370 
370 
370 
370 
740 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 

18 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

1800 u 
370 u 

1800 U 
370 u 
370 u 
370 u 

1800 U 
370 u 

1800 U 
1800 U 
370 u 
370 u 
370 u 
370 u 
370 u 

1800 UJ 
1800 U 
370 u 
370 u 
370 u 

1800 U 
370 u 
370 u 

370 UJ 
69 J 
87 J 
85 J 

730 u 
57 J 
64 J 

130 J 
370 u 

78 J 
74 J 
45 J 

370 u 
370 u 
370 u 

wf kg 
us/ kg 
us/ kg 
w/kg 
W kg 
wf kg 
wf kg 
wf kg 
us/ kg 
wf kg 
wf kg 
us/ kg 
wf kg 
wf kg 
wf kg 
wf kg 
wf kg 
wf kg 
wf kg 
wf kg 
wf kg 
wf kg 
wf kg 
wf kg 
ugf kg 
wf kg 
us/ kg 
wf kg 
wf kg 
us/kg 
wf kg 
w/kg 
wf kg 
ugf kg 
wf kg 
wf kg 
wf kg 
wf kg 
W kg 
wf kg 
W kg 
wf kg 
w/kg 
wf kg 
wf kg 
ugf kg 
w/kg 
w/kg 
Wkg 

370 350 u 
370 350 u 
370 350 u 
370 350 u 
370 350 u 
370 350 u 
370 350 u 
370 350 u 
370 350 u 
370 350 u 

1800 1700 u 
370 350 u 

1800 1700 u 
370 350 u 
370 350 u 
370 350 u 

1800 1700 u 
370 350 u 

1800 1700 u 
1800 1700 u 
370 350 u 
370 350 u 
370 96 J 
370 350 u 
370 350 u 

1800 1700 UJ 
1800 1700 u 
370 350 u 
370 350 u 
370 350 u 

1800 1700 u 
370 48 J 
370 350 u 

350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 

1700 u 
350 u 

1700 u 
350 u 
350 u 
350 u 

1700 u 
350 u 

1700 u 
1700 u 
350 u 
350 u 
350 u 
350 u 
350 u 

1700 UJ 
1700 u 
350 u 
350 u 
350 u 

1700 u 
36 J 

350 u 

350 
350 
350 
350 
350 
350 
350 
350 
350 
350 

370 
370 
370 
370 

i?: 
370 
370 
370 
370 
370 
370 
370 
370 
370 

350 UJ 
96 J 
85 J 
40 J 

710 u 
59 J 
78 J 

100 J 
350 u 

62 J 
62 J 

350 u 
358 u 
350 u 
350 u 

us/ kg 
wf kg 
ud kg 
wf kg 
w/kg 
wf kg 
w/kg 
w/kg 
w/kg 
wf kg 
wf kg 
wf kg 
w/kg 
ugf kg 
w/kg 
wf kg 
W kg 
wf kg 
wf kg 
wf kg 
us/kg 
w/kg 
ugf kg 
wf kg 
wf kg 
w/kg 
wf kg 
us/kg 
w/kg 
w/kg 
ugikg 
w/kg 
@/kg 
w/kg 
w/kg 
w/kg 
ugf kg 
wfkg 
wf kg 
U&kg 
w/kg 
w/kg 
Wkg 
w/kg 
w/kg 
us/ kg 
w/kg 
w/kg 
w/kg 

350 
350 
350 
350 
350 
350 
350 
350 
350 
350 

1700 
350 

1700 
350 
350 
350 

1700 
350 

1700 
1700 
350 
350 
350 
350 
350 

1700 
1700 
350 
350 
350 

1700 
350 
350 

350 
350 
350 
350 
710 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 

350 UJ 
59 J 
45 J 

350 UJ 
700 u 

42 J 
45 J 
57 J 

350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 

wf kg 
wf kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
wf kg 
wf kg 
W kg 
ugf kg 
wf kg 
wf kg 
wf kg 
wf kg 
wf kg 
us/kg 
us/ kg 
wf kg 
w/kg 
W kg 
wf kg 
W kg 
wf kg 
wf kg 
us/ kg 
W kg 
w/kg 
us/ kg 
wf kg 
us/ kg 
w/kg 
wf kg 
wf kg 
wf kg 
wf kg 
wf kg 
ugf kg 
wf kg 
wf kg 
w/kg 
ugf kg 
w/kg 
wf kg 
w/kg 

1700 
350 

1700 
350 
350 
350 

1700 
350 

1700 
1700 
350 
350 
350 
350 
350 

1700 
1700 
350 
350 
350 

1700 
350 
350 

350 
350 
350 
350 
700 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 

18 u wf kg 18 86U w/kg 86 a.5 u wf kg 8.5 

f 
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Naval Air Station Uhiting Field, Milton, Florida 
Site 10 Soil Data 

.I--- 

Lab Sample Number: 22462001 22462002 22462003 22462004 
Site WHITING WHITING UHlTlNG UHITING 

Locator to-SL-01 IO-SL-02 IO-SL-03 IO-SL-04 
Collect Date: 12-AUG-92 12-AUG-92 12-AUG.92 12.AUG-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
EndosuLfan I 
Dieldrin 
4,4-DDE 
Endrin 
Endosulfan II 
4,4-DDD 
Endosulfan sulfate 
4,4-DDT 
Methoxychlor 
Endrin ketone 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

CLP METALS AND CYANIDE 
Aluminum 
Antimony 
Arsenic 
Barium 
Berylliun 
Cadmium 
Calcium 
Chromium 
CObal t 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nitkel 
Potassium 
Seteniun 
Silver 
Sodium 
Thallim 
Vanadiun 
zinc 

18 u 
18 U 
18 U 
18 U 
18 U 
18 U 
18 u 
36 IJ 
36 U 
36 U 
36 U 
36 U 
36 U 
15 J 

180 U 
36 U 

180 U 
180 U 
360 U 
180 U 
180 U 
180 U 
180 U 
180 u 
210 J 

49 J 

mgfkg 
11300 

2.7 U 
4.1 

9J 
.14 J 
.89 J 
620 J 

13.2 
1.4 J 
7.4 

10000 
19 J 

121 J 
41.9 

-08 U 
2.3 U 
i52 i; 

.41 u 

.33 u 
182 J 
.45 u 
25 

23.9 J 

w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 

m/kg 
w/kg 
mg/kg 
mglkg 
mglkg 
mglkg 
w/kg 
mglkg 
mg/kg 
m/kg 
w/kg 
w/kg 
mg/kg 
w/kg 
mg/kg 
w/b 
-ikg 

::i: 
mglkg 
m/kg 
w/kg 
mglkg 

18 U 
18 u 
18 U 
18 U 
18 U 
18 U 
18 U 
36 u 
36 U 
36 U 
36 U 
36 U 
36 U 
14 J 

180 U 
36 U 

180 180 U 
180 180 U 
360 360 U 
180 180 U 
180 180 U 
180 180 U 
180 180 U 
180 180 U 
360 210 J 
360 60 J 

40 
12 

2 
40 

1 

loo:, 

1; 
5 

20 

100: 
3 

.I 
8 

1000 

: 
1000 

2 
10 
4 

21600 mg/kg 
4.2 U w/kg 
6.9 mglkg 

31.5 J w/kg 
.I8 J w/kg 
2.4 w/kg 

1620 J m/kg 
29.9 w/kg 

2.4 J w/kg 
24.2 w/h 

19600 mglkg 
47 w/h 

191 J m/kg 
70.5 w/kg 

.I2 u w/kg 
4.9 J w/kg 
205 u mg!kg 
.63 U w/kg 
.51 u w/kg 
290 J mglkg 

.7 u w/kg 
48.1 et/kg 
92.7 J m/kg 

w/kg 
W kg 
w/kg 
w/kg 
w/kg 
w/kg 
uglkg 
W kg 
Wkg 
w/kg 
Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
Wkg 
w/kg 
w/kg 
Wkg 
Wkg 
Wkg 
w/kg 
w/kg 
w/kg 
ug/kg 
w/kg 
w/kg 

1: 
18 
18 

388 
18 

:i 
36 

:i 
36 
36 

180 
36 

180 
180 
360 
180 
180 
180 
180 
180 
360 

40 
12 
2 

40 

: 
1000 

2 
10 
5 

20 
1 

1000 

.: 
8 

1000 

: 
1000 

2 
10 
4 

86 u 
86 u 
86 u 
86 u 
86 U 
86 U 
86 u 

170 u 
170 u 
170 u 
170 u 
170 u 
170 u 
33 J 

860 u 
170 u 

860 u 
860 ti 

1700 u 
860 u 
860 u 
860 u 
860 u 
860 u 
310 J 

1700 u 

13500 
2.7 U 
5.4 
9.7 J 
.I2 J 

:i: J 
19.4 

1.1 J 
15.8 

13200 
34.1 
96.1 J 

389 
.2 

4.2 J 
i29 u 

.4 u 
.32 U 
228 J 
-44 u 

35.7 
705 

w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
Wkg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
Wkg 
w/kg 
k/kg 
@/kg 
w/kg 
w/kg 
‘-w/kg 
w/kg 
w/kg 
w/kg 
w/kg 

r$: 
w/kg 
mslkg 
w/kg 

z$tl: 
et/kg 
mglkg 
w/kg 
mglkg 
w/kg 

::: 
Wks 
m/kg 
nrslki 
iw/kti 
w/kg 
mglkg 
w/kg 
w/kg 
m/kg 

86 
ii 
2 
2 

170 
170 
170 
170 
170 
170 
170 
860 
170 

860 
860 

1700 
860 
860 
860 
860 

1% 
1700 

40 
12 

48 

i 
1000 

1; 

2: 
1 

1000 

.: 

,00X 

: 
1000 

1: 
4 

8.5 U 
8.5 U 
8.5 U 
8.5 U 
8.5 U 
8.5 U 
8.5 U 

17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
85 U 
17 u 

85 U 
85 U 

170 u 
85 U 
85 U 
85 U 
85 U 
85 U 

170 u 
170 u 

37000 
4.1 u 

187:; J 
.21 J 

.9 u 
1720 
31.9 

1.8 J 
13 

23800 
29.3 

294 J 
57.1 

.09 u 
3.5 J 
198 U 
.61 U 
.49 u 
387 J 
.68 u 

63.4 
42.5 J 

uglkg 
w/kg 
w/kg 
w/kg 
w/kg 
W kg 
w/kg 
w/kg 
w/kg 
Wb 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
us/h 
wf kg 
w/b 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 

w/kg 
m/kg 
mg/kg 
w/kg 
mglkg 
mgfkg 
w/kg 
w/kg 
m/kg 
m/kg 
m/kg 
m/kg 
mslkg 
mglkg 
w/kg 
w/kg 
m/kg 
n&l/k9 

mglkg 

m/kg 

m/kg 

mgfkg 

m/kg 

8.5 
8.5 
8.5 
8.5 
8.5 
8.5 
8.5 

17 
17 
17 
17 
17 
17 

A57 
17 

85 
85 

170 
85 
85 
85 
85 
85 

170 
170 

40 
12 
2 

40 

100: 
2 

10 

2: 
1 

1000 

.: 

100: 
i 

10020 
2 

10 
4 



Naval Air Station Whiting Field, Milton, Florida 
Site 10 Soil Data 

Lab Sample Number: 22462001 22462002 22462003 22462004 
Site WHITING WHITING WHITING UHITING 

Locator IO-SL-01 lo-SC-02 lo-SL-03 IO-SL-04 
Collect Date: 12-AUG-92 12-AUG-92 12-AUG-92 12-AUG-92 

VALUE DUAL UNITS OL VALUE QUAL UNITS DL VALUE DUAL UNITS DL VALUE QUAL UNITS DL 

Cyanide -24 u w/kg 1 .37 u n-a/kg 1 .24 U mglkg 1 .36 U w/kg 1 

Total organic carbon mglkg w/kg mglkg mglkg 
Total petroleum hydrocarbons w/kg w/kg m/kg w/b 



Naval Air Station Whiting wield, Milton, Florida 
Site 10 Soi Data 

Lab Sample Number: 22462005 22927009 22925001 22925002 
Site WHITING WHITING WHITING WHlTING 

Locator IO-SL-05 10ss0201 lOSSO302 lOSS0302A 
Collect Date: 12-AUG-92 07-OCT-92 07-OCT-92 07.OCT-92 

VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

CLP VOLATlLES 90-SOW 
Chlorcmethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
l,l-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
Toluene 
1,1,2,2-Tetrachloroethane 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes (total) 

CLP SEMIVOLATlLES 90-SDU 
Phenol 
bis(2-Chloroethy1) ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

w/kg 
11 u 
11 u 
11 u 
11 u 

8 UJ 
II UJ 
6U 
6U 
6U 
6U 
6U 
6U 

11 u 
6U 
6U 
6U 
6U 
6U 

6":: 
6U 
6U 
6U 
6U 

11 u 
11 UJ 
6U 
6U 
6U 
6U 
6U 
6U 
6U 

uglkg 
w/kg 
uglkg 
Wkg 
w/kg 
w/kg 
w/kg 
uglkg 
w/kg 
Wkg 
w/kg 
w/kg 
Wb 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
Wkg 
w/kg 
w/kg 
w/kg 
wlkg 
w/kg 
w/kg 
uglkg 
uglkg 
w/kg 
w/kg 
w/kg 
w/kg 

11 
11 
11 
6 

11 
6 
6 
6 

: 
6 

11 
6 
6 
6 
6 
6 

2 
6 
6 
6 
6 

11 
II 
6 

2 
: 
6 
6 

I2 u w/kg 
12 u uglkg 
12 u w/kg 
12 u w/kg 
14 UJ w/kg 
25 UJ w/kg 

2J uglkg 
12 u w/kg 
12 u w/kg 
12 u us/kg 
12 u Wkg 
12 u w/kg 
12 u w/kg 
12 u w/kg 
12 u us/kg 
12 u w/kg 
12 u w/kg 
12 u w/kg 
12 u w/kg 
I2 u w/kg 
12 u w/kg 
12 u w/kg 
12 u w/kg 
12 u w/kg 
12 u w/kg 
12 u Wkg 
12 u w/kg 
12 u w/kg 
12 u w/kg 
I2 u uglkg 
20 w/kg 
12 u w/kg 
45 w/kg 

w/kg 
380 U w/kg 380 390 u w/kg 
380 U w/kg 380 390 u w/kg 
380 u uglkg 380 390 u w/kg 
380 U uglkg 380 390 u w/kg 
380 U w/b 380 390 u w/h 

1: 
1: 
12 

1: 
12 
12 

1: 
1: 
12 
12 
12 
12 
I2 

12 

:: 
:: 
12 

1: 
1: 
12 
12 
12 
12 
12 

390 
390 
390 
390 
390 

12 u Wkg 
12 u w/kg 
12 u w/kg 
12 u w/kg 
34 UJ w/kg 

270 UJ w/kg 
3J Wkg 

12 u w/kg 
12 u w/kg 
12 u w/kg 
12 u w/kg 
12 u w/kg 
62 w/kg 
12 u w/kg 
12 u w/kg 
12 u walks 
12 u w/kg 
12 u us/kg 
12 u w/kg 
12 u w/kg 
12 u w/kg 
I2 u w/kg 
12 u w/kg 
12 u w/kg 
I2 u w/kg 
12 u w/kg 
12 u w/kg 

IJ w/kg 
12 u us/kg 
12 u w/kg 
4J w/kg 

I2 u w/kg 
SJ us/kg 

410 u us/kg 
410 u w/kg 
410 u w/kg 
410 u w/kg 
410 U w/kg 

1: 
1: 
:: 
12 
12 
12 

:: 
1: 
:: 
1: 
1: 
1: 
1: 
1: 
1: 
1: 
12 

1: 
12 

410 
410 
410 
410 
410 

I2 u 
12 u 
12 u 
f2 u 
25 UJ 

190 UJ 

1: ;I 
12 u 
12 u 
12 u 
12 u 
40 
I2 u 
12 u 
I2 u 
12 u 
12 u 
I2 u 
12 u 
I2 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
I2 u 
12 u 
25 

12 u 
3J 

w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
Ww 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
wf kg 
us/kg 
w/kg 
w/kg 
uglkg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 

430 u w/kg 
430 u uglkg 
430 u wf kg 
430 u w/kg 
430 u w/kg 

i: 
1: 
12 
12 
12 
12 
12 

i: 
12 

1: 
;: 
12 

1: 
1: 
12 
12 

1: 
:: 
1: 
1: 
12 
12 

430 
430 
430 
430 
430 



Naval Air Station Whiting Field, Milton, Florida 
Site 10 Soil Data 

Lab Sample Number: 22462005 22927009 22925001 22925002 
Site WHITING WHITING WHITING WHITING 

Locator IO-SL-05 10ss0201 lOSSO302 lOSS0302A 
Collect Date: 12-AUG-92 07-OCT-92 07-OCT-92 07-OCT-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

l,E-Dichlorobenzene 
2-Methylphenol 
2,2-oxybisfl-Chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimkthylphenol 
bis(2-Chloroethoxy) methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocvclooentadiene 
2,4,6-Trichlorophenol 
2.4,5-Trichlorobhenol 
2:Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaohthvlene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibentofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluorenthene 
Pyrerie 
Butvlbenzylphthalate 
3,3~Dichlorbbenzidin 
Benzo (a) anthracene 
Chrysetk 
bis(2-Ethylhexyl) phthalate 

380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 u 
380 u 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 u 
380 U 
380 U 
380 U 
380 u 

1900 u 
380 U 

1900 u 
380 u 
380 U 
380 u 

1900 u 
380 u 

1900 U 
1900 u 

380 U 
380 U 
380 U 
380 U 
380 U 

1900 UJ 
1900 u 
380 U 
380 U 
380 U 

1900 u 
380 u 
380 U 

380 U 
380 U 
380 UJ 
380 UJ 
770 u 
380 U 
380 UJ 
380 UJ 

w/kg 
w/kg 
w/kg 
w/kg 
Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
Wkg 
Wkg 
w/kg 
uglkg 
ug/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
uglkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/b 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
$1; 
w/kg 
us/kg 

380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 

1900 
380 

1900 
380 
380 
380 

1900 
380 

1900 
1900 

380 
380 
380 
380 
380 

1900 
1900 
380 
380 
380 

1900 
380 
380 

380 
380 
380 
380 
770 
380 
380 
380 

390 u w/kg 390 
390 u w/kg 390 
390 u w/kg 390 
390 u w/kg 390 
390 u w/kg 390 
390 u w/kg 390 
390 u w/kg 390 
390 u w/kg 390 
390 u us/kg 390 
390 u w/kg 390 
390 u Wkg 390 
390 u w/kg 390 
390 u us/kg 390 
lb0 J w/kg 390 
390 u w/kg 390 
390 u w/kg 390 
390 u w/kg 390 

95 J w/kg 390 
390 u w/kg 390 
390 u w/kg 390 
940 u us/kg 940 
390 u w/kg 390 
940 u Wb 940 
390 u w/kg 390 
390 u w/kg 390 
390 u w/kg 390 
940 u walks 940 
110 J w/kg 390 
940 UJ us/kg 940 
940 UJ uglkg 940 

82 J w/kg 390 
390 u w/kg 390 
390 u w/kg 390 
390 u w/kg 390 
140 J w/kg 390 
940 UJ w/kg 940 
940 UJ w/kg 940 
390 u w/kg 390 
390 u w/kg 390 
390 u w/kg 390 
940 u w/kg 940 

77 J w/kg 390 
390 u w/kg 390 
390 u w/kg 390 
390 u w/kg 390 
390 u w/kg 390 
390 u w/kg 390 
390 u w/kg 390 
390 u w/kg 390 
390 u w/kg 390 
390 u w/kg 390 
390 u w/kg 390 

410 u w/kg 
410 u w/kg 
410 u uglkg 
410 u ugf kg 
410 u w/kg 
410 u w/kg 
410 UJ w/kg 
410 UJ w/kg 
410 U w/kg 
410 u w/kg 
410 u w/kg 
410 u w/kg 
410 u w/kg 
240 J w/h 
410 U w/kg 
410 u w/kg 
410 u w/kg 
160 J w/kg 
410 u w/kg 
410 u uglkg 

1000 u uglkg 
410 u uglkg 

1000 u w/kg 
410 u w/kg 
410 u w/kg 
410 UJ w/kg 

1000 UJ w/kg 
47 J us/h 

1000 u w/kg 
1000 u w/kg 

410 u w/kg 
410 UJ w/kg 
410 u us/kg 
410 u w/W 

55 J us/kg 
1000 UJ w/kg 
1000 u w/kg 
410 U w/kg 
410 u w/kg 
410 U us/kg 

1000 u w/kg 
130 J us/kg 
410 u w/kg 
410 UJ us/kg 
410 UJ 

70 J 
W;; 

410 u 410 u 2:: 
410 u 410 u ::z 
410 IJ Wkg 
410 UJ irslks 

410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 

:1: 
1000 
410 

1000 
410 
410 
410 

1000 
410 

1000 
1000 

410 
410 
410 
410 
410 

1000 
1000 
410 
410 
410 

1000 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 

430 u w/kg 
430 u w/kg 
430 u w/kg 
430 u w/kg 
430 u w/kg 
430 u w/kg 
430 UJ w/kg 
430 UJ w/kg 
430 u w/kg 
430 u w/kg 
430 u w/kg 
430 u w/kg 
430 u w/kg 
260 J Wkg 
430 u w/kg 
430 u w/kg 
430 u Wkg 
190 J w/kg 
430 u w/kg 
430 u w/kg 

1000 u w/kg 
430 u w/kg 

1000 u w/kg 
430 u w/kg 
430 u w/kg 
430 UJ w/kg 

1000 UJ w/kg 
430 u w/kg 

1000 u w/kg 
1000 u Wkg 
430 u w/kg 
430 UJ w/kg 
430 u ‘m/kg 
430 u w/kg 
430 u w/kg 

1000 UJ w/kg 
1000 u us/kg 
430 u w/kg 
430 u Wkg 
430 u Wkg 

1000 u uglkg 
100 J w/kg 
430 u w/kg 
430 UJ us/kg 
430 UJ w/kg 

46 J w/h 
51 J w/kg 

430 u w/kg 
430 u w/kg 
430 u w/kg 
430 u wf kg 
430 UJ w/kg 

430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 

1000 
430 

1000 
430 
430 
430 

1000 
430 

1000 
1000 
430 
430 
430 
430 
430 

1000 
1000 
430 
430 
430 

1000 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 

1 



Naval Air Station Whiting Field, Milton, Florida 
Site 10 Soil Data 

Lab SampLe Nunber: 22462005 22927009 22925001 22925002 
Site WHITING WHITING WHITING WHITING 

Locator lo-SL-05 10ss0201 lOSSO302 lOSS0302A 
Collect Date: 12-AUG-92 O?-OCT-92 07-OCT-92 07-OCT-92 

VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL VALUE QUAL UNITS DL 

Di-n-octylphthalate 380 u w/kg 380 390 u w/kg 
Benzo (b) ftuoranthene 380 u us/kg 380 390 u w/kg 
Benzo (k) fluoranthene 380 U us/kg 380 390 UJ w/kg 
Benzo (a) pyrene 380 U us/kg 380 390 u w/kg 
indeno (1,2,3-cd) pyrene 380 U w/kg 380 390 u w/kg 
Dibenzo (a,h) anthracene 380 u w/kg 380 390 u w/kg 
Benzo (g,h,i) perytene 380 U us/kg 380 390 u us& 

CLP PESTICIDES/PCBS 90-SOW 
alpha-BHC 
beta-BHC 
delta-BHC 
gama-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4-DDE 
Endrin 
Endosutfan II 
4,4-DDD 
EndosuLfan sulfate 
4,4-DDT 
Methoxychlor 
Endrin ketone 
Endrin aldehyde 
alpha-Chlordane 
gamna-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Arocior-1248 
Aroclor-1254 
Aroclor-1260 

CLP METALS AND CYANIDE 
Aluminum 
Antimony 
Arsenic 
Barium 
Berylliun 
Cadmiun 
Celciun 
Chraaiun 
Cobalt 
Copper 
Iron 
Lead 
Magnesiun 

Wkg 
9.3 u 
9.3 u 
9.3 u 
9.3 u 
9.3 u 
9.3 u 
9.3 u 
9.3 u 

19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
93 u 
19 u 

93 u 
93 u 

190 u 
93 u 
93 IJ 
93 u 
93 u 
93 u 

190 u 
190 u 

mg/kg 
23200 

4.5 u 
6.1 
7.5 J 
.09 u 
.99 u 
I57 J 

21.2 
2.1 J 
6.6 J 

16100 
12.5 J 

106 J 

w/kg 
w/kg 
w/kg 
wf kg 

w/kg 
w/kg 
Wkg 
W kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
Wkg 
w/kg 
us/kg 
w/kg 
wf kg 
Wkg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
Wb 
w/kg 
w/kg 

;-: 
9:3 
9.3 
9.3 
9.3 
9.3 
9.3 

19 
19 
19 
19 
19 
19 
19 
93 
19 

93 
93 

190 

ifi 
93 
93 
93 

190 
190 

40 
12 

2 
40 

: 
1000 

1s 
5 

20 
1 

1000 

2u 

:; 
2u 
2u 

3.9 J 
2u 
2u 
5 

9.3 
3.9 u 
3.9 u 

10 
3.9 u 
3.9 J 

20 u 
3.9 u 
3.9 u 

2u 

20: ," 
39 u 
79 u 
39 u 
39 u 
39 u 
39 u 
39 u 

w/kg 
ug/kg 
w/kg 
Wkg 
w/kg 
w/kg 
ug/kg 
e/kg 
us/kg 
w/kg 
w/kg 
Wkg 
m/kg 
Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
W kg 
Wkt 
w/kg 
w/kg 
w/kg 

12300 w/kg 
7.9 J Wkg 
1.7 J w/kg 

14.6 J m/kg 
.4 J m/kg 

.91 J w/kg 
4100 ng;/kg 

207 w/kg 
2.5 J w/kg 

11.9 Wkg 
44600 w/kg 

82.4 w/kg 
160 J mg/kg 

390 
390 
390 
390 
390 
390 
390 

2 
2 
2 
2 

: 
2 

z 
4 

3.9 
3.9 

4 
3.9 
3.9 

20 
3.9 
3.9 

2 

20; 
39 
79 
39 

ix 
39 
39 

40 
12 
2 

40 
1 
I 

1000 

1X 

2: 
1 

1000 

410 u w/kg 410 430 u w/kg 430 
410 u w/kg 410 430 u w/kg 430 
410 u w/kg 410 430 u w/kg 430 
410 u w/kg 410 430 u w/kg 430 
410 u w/kg 410 430 u w/kg 430 
410 u w/kg 410 430 u w/kg 430 
410 u w/kg 410 430 u w/kg 430 

8.5 U w/kg 
8.5 U us% 
8.5 u w/kg 
8.5 U w/kg 
8.5 U w/kg 
8.5 U w/kg 
8.5 U w/kg 
8.5 U w/kg 

16 u w/kg 
16 U w/kg 
I6 u w/kg 
16 U w/kg 
16 U w/kg 
16 U us/kg 
16 U w/kg 
85 U w/kg 
16 U w/kg 
16 U w/kg 

8.5 U w/kg 
8.5 U w/kg 
850 U w/kg 
160 U w/kg 
340 u w/kg 
160 U us/kg 
160 U us/kg 
160 u us/kg 
160 U w/kg 
160 u w/kg 

ii:: 
8.5 
8.5 
8.5 
8.5 

8-Z 
i6 

166 

12 
16 
16 
85 
16 
16 

8.5 

:5: 
160 
340 
160 
160 
160 
160 
160 

8.8 u w/kg 
8.8 u w/kg 
8.8 u w/kg 
8.8 u w/kg 
8.8 u w/kg 
8.8 u w/kit 
8.8 u w/kg 
8.8 u w/kg 

17 u w/kg 
17 u us/kg 
I7 u w/kg 
17 u w/kg 
17 IJ w/kg 
17 u w/kg 
17 u w/kg 
88 u w/kg 
17 u w/kg 
I7 u w/kg 

8.8 u w/kg 
8.8 u w/kg 
880 u w/kg 
170 u w/kg 
350 u w/kg 
170 u w/kg 
170 u w/kg 
170 u w/kg 
170 u w/kg 
170 u w/kg 

8.8 
8.8 
8.8 
8.8 
8.8 
8.8 

i-t 
i7 
17 
17 
17 

15 

2 
17 
17 

8.8 

iti: 
170 
350 
170 
170 
170 
170 
I70 

11300 
3.1 UJ 
2.4 J 

13.5 J 
.I3 J 
.75 u 
729 UJ 

11.9 J 
.84 IJ 
4.7 J 

7270 J 
14.3 

130 J 

m/kg 
mg/kg 
w/kg 
w/kg 
w/kg 
I% 
mih& 

w/kg 
am/kg 
@t/kg 
WI/kg 

40 
12 

4: 

: 
1000 

1; 

21 

100: 

Ii700 n-a/kg 
3 UJ m/kg 

2.5 w/kg 
12.5 J w/kg 

.21 J m/kg 

.71 u w/kg 
1020 UJ w/kg 
13.6 J Wkg 

.8 U w/kg 
5.5 J w/kg 

7720 J Wkg 
13.4 w/kg 

167 J w/kg 

40 
12 
2 

40 

: 
1000 

2 
10 

2; 

100: 



Naval Air Station Whiting Field, Milton, Florida 
Site 10 Soil Data 

Lab Samp\e Number: 22462005 22927009 22925001 22925002 
Site WHITING WHITING WHITING WHITING 

Locator IO-SL-05 10ss0201 lOSsO302 lOSS0302A 
Collect Date: 12-AUG-92 07-XT-92 07-OCT-92 07-OCT-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL VALUE QUAL UNITS DL 

Manganese 13.1 m/kg .: 124 w/kg .: 39.8 J w/kg .: 41.6 J m/kg 3 
Mercury -14 u m/kg .12 J w/kg .18 UJ m/kg .09 UJ w/kg .I 
Nickel 3.9 u w/kg 8 4.2 J mglkg 8 3.2 UJ mg/kg 

100: 
3 UJ w/kg 8 

Potassium 217 U m/kg 1000 185 J mg/kg 1000 171 u m/kg 299 J w/kg 1000 
Selenim -67 U w/kg 
Silver .54 u m/kg : 

.49 u w/kg 1 .53 UJ img/kg .67 J w/kg 
1 J w/kg 2 -51 u w/kg : .36 U w/kg : 

Sodium 289 J Wkg 1000 182 J m/kg 1000 208 UJ Wkg 1000 210 UJ mg/kg 1000 
Thalliun .74 u m/kg 2 .37 u W kg 

Ii 
.4 u w/kg 

1: 
-38 U m/kg 2 

Vanadium 41.1 w/kg IO 104 ms/ kg 18.8 J mglkg 20.8 J w/kg 10 
Zinc 11.3 J mg/kg 4 27.3 w/kg 4 21.6 w/kg 4 17.2 w/kg 4 
Cyanide .4 u w/kg 1 .I u w/kg 1 .ll u w/kg 1 .I u w/kg 1 

Total organic carbon w/kg 
Total petroleum hydrocarbons w/kg 

Wkg 
w/kg 

mg/kg 
w/kg 

w/kg 
w/kg 



Site 10 Soil Data 

Lab Sample Number: 22925001DL 22927010 G8889002 G8889002 
Site WHITING WHITING WHITING UHITING 

Locator lOSsO302 DL 10ss0503 10s00101 10s00101 
CoIIect Date: 07-ocr-g2 07-OCT-92 07-DEC-95 07-DEC-95 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNlTS DL VALUE PUAL UNITS DL 

CLP VOLATILES 90-SOW 
Chloromethane 
6romomethane 
Vinyl chloride 
Chloroethane 
Methylene chIoride 
Acetone 
Carbon disutfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-DichIoroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
Toluene 
1,1,2,2-Tetrachloroethane 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xyienes (totaIl 

CLP SEMIVOLATILES 90-SOU 
Phenol 
bis(2-Chloroethyl) ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-DichIorobenzene 

w/kg 
25 U 
25 U 
25 U 
25 U 
50 UJ 

280 UJ 
5 J 

25 U 
25 U 
25 U 
25 U 
25 U 
70 
25 U 
25 U 
25 u 
25 U 
25 u 
25 U 
25 U 
25 u 
25 U 
25 U 
25 U 
25 u 
25 u 
25 U 
25 IJ 
25 U 
25 U 

5J 
25 U 

7J 

w/kg 

w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
us/kg 
Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
wf kg 
W kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
ugfkg 
us/kg 
wf kg 
w/kg 
ugfkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 

25 
25 

:: 
25 
25 
25 
25 
25 

:: 
25 
25 
25 
25 
25 

f : 

:: 
25 
25 
25 
25 
25 
25 
25 
25 

:: 
25 
25 
25 

11 u w/kg 
11 u w/h 
11 u w/kg 
11 u w/kg 
11 UJ w/kg 
82 UJ us/kg 

5J w/kg 
11 u w/kg 
11 u w/kg 
11 u ugfkg 
11 u w/kg 
11 u @kg 
11 u w/kg 
11 u us/kg 
11 u w/kg 
11 u w/kg 
11 u ugfkg 
11 u w/kg 
11 u w/kg 
11 u w/kg 
11 u Wkg 
11 u w/kg 
11 u w/kg 
11 u w/kg 
11 u us/kg 
11 u w/kg 
11 u us/kg 
11 u w/kg 
11 u w/kg 
11 u w/kg 
11 u w/kg 
11 u w/kg 

IJ w/kg 

w/kg 370 u w/kg 
w/kg 370 u w/kg 
ugfkg 370 u w/kg 
w/kg 370 u w/kg 
w/kg 370 u Wkg 

11 
11 
11 

11 
11 
11 

11 
11 

11 
11 
11 

11 

11 
11 

1; 
11 

1 1 
1 

1 1 
1 

1 
1 

1 
1 

1 1 

370 
370 
370 
370 
370 

11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

370 u 
370 u 
370 u 
370 u 
370 u 

w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
ugfkg 
w/kg 
w/kg 
ui/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 

$2 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
us/kg 
m/kg 
w/kg 
w/kg 

w/kg 
ugfkg 
w/h 
w/kg 
wf kg 

w/kg 
w/kg 
w/kg 
w/kg 
wf kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
wf kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
wf kg 
w/kg 
Wkg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 

w/kg 
us/kg 
w/kg 
w/kg 
w/kg 



Naval Air Station Whiting Field, Milton, Florida 
Site.10 Soil Data 

Lab Sample Number: 22925OOlDL 22927010 G8889002 G8889002 
Site UHITlNG UHITING WHITING WHITING 

Locator lOSSO302 DL 10ss0503 10s00101 10s00101 
Collect Date: 07-OCT-g2 07-OCT-92 07-DEC-95 07-DEC-95 

VALUE PUAL UNITS DL VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

1,2-Dichlorobenzene 
2-Methylphenol 
2.2-oxybis(l-Chloropropane) 
4:Methylphenol 
N-Nitroso-di-n-prowLamine 
Hexachloroethane 
Nitrobenzene 
Tsophorone 
2-Nitrophenol 
2,4-DimethyLphenoL 
bis(2-Chloroethoxy) methane 
2,4-Dichtorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methytnaphthalene 
Hexachlorocvclooentadiene 
2,4,6-TrichiorophenoL 
2,4,5-Trichlorophenol 
2:&loronaphtha\ene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,&DinitrotoLuene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2methylphenol 
N-Nitrosodiphenylamine 
4-gromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
FIuoranthene 
Pyrene 
&ttvibenzvlDhthalatti 
3,3~Dichlbrbbenzidin 
Benz0 (a) anthracene 
Chrysene 
bis(2-Ethylhexyl) phthalate 

w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
us/kg 
Wkg 
w/kg 
w/kg 
Wkg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
wfkg 
us/kg 
wf kg 
w/kg 
w/kg 
w/kg 
w/h 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
ugfkg 
w/kg 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
910 u 
370 u 
910 u 
370 u 
370 u 
370 u 
910 u 
370 u 
910 UJ 
910 UJ 
370 u 
370 u 
370 u 
370 u 
370 u 
910 UJ 
910 UJ 
370 u 
370 u 
370 u 
910 u 
370 u 
370 u 
370 u 
370 UJ 
370 u 
370 u 
370 u 
370 UJ 
370 u 
370 u 
370 u 

w/kg 370 
w/kg 370 
w/h 370 
w/kg 370 
w/kg 370 
w/kg 370 
w/kg 370 
w/kg 370 
w/kg 370 
w/kg 370 
Wkg 370 
w/kg 370 
w/kg 370 
w/kg 370 
w/kg 370 
w/kg 370 
w/kg 370 
Wkg 370 
wf kg 370 
w/kg 370 
w/kg 910 
w/kg 370 
w/kg 910 
w/kg 370 
Wkg 370 
w/kg 370 
w/kg 910 
wf kg 370 
w/kg 910 
w/kg 910 
wf kg 370 
w/kg 370 
w/kg 370 
w/kg 370 
w/kg 370 
w/kg 910 
w/kg 910 
ugfkg 370 
w/kg 370 
w/kg 370 
w/kg 910 
w/kg 370 
w/kg 370 
w/kg 370 
w/kg 380 
w/kg 370 
w/kg 370 
w/kg 370 
w/kg 370 
w/kg 370 
w/kg 370 
w/kg 370 

370 u ugfkg 
370 u w/kg 
370 u w/kg 
370 u usf kg 
370 IJ w/kg 
370 u us/ kg 
370 UJ w/kg 
370 u w/kg 
370 u w/kg 
370 u us/kg 
370 u w/kg 
370 u w/kg 
370 u w/kg 
370 u w/kg 
370 u w/kg 
370 u w/kg 
370 u w/kg 
370 u us/kg 
370 u w/kg 
370 u w/kg 
920 U w/kg 
370 u wf kg 
920 U wm 
370 u wf kg 
370 u w/kg 
370 u w/kg 
920 U us/ kg 
370 u w/kg 
920 U w/kg 
920 U w/kg 
370 u w/kg 
370 u w/kg 
370 u w/kg 
370 u w/kg 
370 u w/kg 
920 U w/kg 
920 U w/kg 
370 u w/kg 
370 u Wkg 
370 u us/kg 
920 UJ wf kg 
280 J wlkg 
370 u w/kg 
370 u w/kg 
370 u us/kg 
660 ug/kg 
580 w/kg 
370 u w/kg 
370 u w/kg 
340 w/kg 
500 us/kg 
200 J Wkg 

370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
920 
370 
920 
370 
370 
370 
920 
370 
920 
920 
370 
370 
370 
370 
370 
920 
920 
370 
370 
370 
920 
376 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 

w/kg 
w/kg 
us/ kg 
wf kg 
w/kg 
us/kg 
w/kg 
us/kg 
ugfkg 
w/kg 
wf kg 
w/kg 
m/kg 
w/kg 
w/kg 
w/kg 
w/h 
w/kg 
w/kg 
w/kg 
Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
wf kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
W kg 
wf kg 
w/kg 
us/kg 
w/kg 
w/kg 
‘-u/kg 
w/kg 
wf kg 
w/kg 
w/h 



Naval Air Station Uhiting Field, Milton, Florida 
Site 10 Soil Data 

Lab Sample Number: 22925001DL 22927010 G8889002 G8889002 
Site WHITING WHITING UHITING UHITING 

Locator lOSSO302 DL 10ss0503 10s00101 10s00101 
Collect Date: 07-OCT-82 07-OCT-92 07-DEC-95 07-DEC-95 

VALUE PUAL UNITS DL VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

Di-n-octylphthaiate 
Benzo (b) fiuoranthene 
Benzo (k) fluoranthene 
Benzo (a) pyrene 
Indeno (1,2,3-cd) pyrene 
Dibenzo (a,h) anthracene 
Benz0 (g,h,i) peryiene 

CLP PESTICIDESfPCBS 90-SOU W kg 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4-DDE 
Endrin 
Endosulfan II 
4,4-DOD 
Endosulfan sulfate 
4,4-DOT 
Hethoxvchlor 
Endrin'ketone 
Endrin aldehyde 
alpha-Chlordane 
gamna-Chtordane 
ioxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

CLP METALS AND CYANIDE 
Aluminum 
Antimony 
Arsenic 
Barium 
Berylliun 
Cahiun 
CCliClUll 

Chromiun 
Cobalt 
Copper 
lron 
Lead 
Magnesiun 

w/kg 

wf kg 370 u wf kg 370 370 u wf kg 370 
w/kg 370 u W kg 370 480 wf kg 370 
w/kg 370 UJ wf kg 370 360 J wf kg 370 
W kg 370 u W kg 370 400 wf kg 370 
W kg 370 u wf kg 370 180 .I wf kg 370 
w/kg 370 u w/kg 370 370 u w/kg 370 
w/kg 370 u wf kg 370 180 J wf kg 370 

us/ kg 
w/kg 
w/kg 
W kg 
w/kg 
w/kg 
wf kg 
w/kg 
W kg 
w/kg 
W kg 
wf kg 
wf kg 
UsI kg 
w/kg 
wf kg 
w/kg 
us/ kg 
w/kg 
w/kg 
W kg 
wf kg 
w/kg 
W kg 
wf kg 
W kg 
wf kg 
UsI kg 

w/kg 
w/k 
mgfkg 
mgfkg 
w/kg 
2?2! “‘J, -3 
w/kg 
mgfks 
w/kg 
w/kg 
m/kg 
mgfkg 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
I.9 u 
3.7 u 
.66 J 
3.7 u 
3.7 u 
1.4 J 
3.7 u 
3.7 u 

19 u 
3.7 u 
3.7 u 
1.9 u 
1.9 u 
190 u 
37 u 
76 U 
37 u 
37 u 
37 u 
37 u 
37 u 

12400 
2.8 U 
3.7 

28.2 J 
.16 J 
.67 U 
502 J 

11.2 
-75 u 
4.5 J 

7750 
64.8 
90.9 J 

wf kg 
wf kg 
wf kg 
W kg 
wf kg 
W kg 
wf kg 
wf kg 
W kg 
w/kg 
W kg 
wf kg 
wf kg 
wf kg 
wf kg 
wf kg 
wf kg 
wf kg 
UsI kg 
wf kg 
W kg 
w/kg 
wf kg 
W kg 
wf kg 
wf kg 
w/kg 
wf kg 

w/kg 
w/kg 
m/kg 
msf kg 
mgfkg 
w/kg 
mgfkg 
::s 
w/kg 
w/kg 
mgfkg 
m/kg 

1.9 

1:; 
1.9 
1.9 
1.9 
1.9 
1.9 
3.7 
3.7 
3.7 
3.7 
3.7 

:-3 
i9 

:::: 
1.9 

1;II: 
37 

JS 
37 

z 
37 

40 
12 
2 

40 
1 
1 

1000 

1; 

2: 

100: 

9.4 u wf kg 
9.4 u wf kg 
9.4 u wf kg 
9.4 u wf kg 
9.4 u W kg 
9.4 u ugf kg 
9.4 u wf kg 
9.4 u usI kg 

I8 u wf kg 
18 U w/kg 
I8 u wf kg 
18 U wf kg 
I8 U us/kg 
I8 U wf kg 
18 U wf kg 
94 u wf kg 
18 u wf kg 
18 U us/kg 

9.4 u usI kg 
9.4 u wf kg 
940 u ugf kg 
180 U wf kg 
370 u us/kg 
180 U wf kg 
180 U us/kg 
180 U w/kg 
180 U wf kg 
180 U wf kg 

8760' 
12 UJ 

:ii J 
1 UJ 

.91 J 
23200 

18.2 
.83 J 

6S;op 
38 J 

5910 

9.4 
9.4 
9.4 
9.4 

8:: 
9.4 
9.4 

18 
18 

1: 

:x 
18 
94 

1x 
9.4 
9.4 
940 
180 
370 
180 
180 
180 
180 
180 

wf kg 
wf kg 
W kg 
ugf kg 
ugf kg 
w/kg 
wf kg 

wf kg 
ugf kg 
wf kg 
us/ kg 
ugf kg 
wf kg 
wf kg 
wf kg 
wf kg 
w/kg 
wf kg 
ugf kg 
wf kg 
wf kg 
ml kg 
wf kg 
ugf kg 
wf kg 
w/kg 
W kg 
wf kg 
w/kg 
wf kg 
ugf kg 
ugf kg 
wf kg 
ugf kg 
wf kg 

mgfkg 
m/kg 
w/kg 
w/kg 
nw/kg 
mgfkg 
mdkg 
m/kg 
mgfkg 
m/kg 
w/kg 
w/kg 
m/kg 



Naval Air Station Whiting Field, Milton, Florida 
Site IO Soil Data 

Lab Sample Number: 22925001DL 22927010 G8889002 68889002 
Site UHITING UHITING UHlTlNG UHITING 

Locator tOssO302 DL 10ss0503 10s00101 10s00101 
Collect Date: 07-Ocl-92 07-XT-92 07-DEC-95 07-DEC-95 

VALUE QUAL UNITS DL VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

Manganese m/kg 13.3 m/kg 3 56.6 J wiks mgfkg 
Mercury w/kg .U8 J m/kg .I .07 m'kg .: m/kg 
Nickel m/kg 1.9 J Wkg 8 6.8 J m/kg m/kg 
Potassium m/kg 154 u m/kg 1000 219 J w/kg 100: mg/kg 
Selenium &kg .47 u mg/kg 1 UJ mg/kg m/kg 
Silver m/kg .46 J w/kg : 2u mglkg : m/kg 
Sodium w/kg 212 J mgf kg 1000 1000 UJ mg/kg 1000 w/kg 
Thallium m/kg .36 U mg/kg 2 2u rng/kg mglkg 
Vanadium w/kg 22.7 w/kg 10 18.9 w/kg 1: m/kc! 
Zinc mg/kg 24.9 w/kg 4 37.7 w/kg Wkg 
Cyanide w/kg .49 J w/kg 1 .I J Wkg .2 w/kg 

TotaL organic carbon w/kg w/kg m/kg mg/kg 
Total petroleum hydrocarbons w/kg Wkg w/kg 240 m/kg 



‘II---- 
Naval Air Station Uhiting Field, Milton, Florida 

Site 10 Soil Data 

Lab Sample Number: G8889003 G8889003 G8889002R RA847002 
Site UHITING UHITING WHITING UHITING 

Locator lOSOOlOlD 10S00101D 10S00101R 10s00201 
Collect Date: 07-DEC-95 07-DEC-95 07-DEC-95 OS-JAN-96 

VALUE QUAL UNITS DL VALUE GUAL UNITS DL VALUE QUAL UNITS DL VALUE CIUAL UNITS DL 

CLP VOLATILES 90-SOW 
Chlorcmethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
l,l-Dichloroethene 
I,I-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichtoroethane 
Carbon tetrachtoride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1.2-Trichloroethane 
Beniene 
trans.-1.3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
Toluene 
1,1,2,2-Tetrachloroethane 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes (total) 

w/kg 

CLP SEMIVOLATILES 90-SW 
Phenol 
bis(2-ChloroethyL) ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

w/kg 

11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
II u 
11 u 
11 u 
11 u 
II u 
11 u 
11 u 
I1 u 
11 u 
11 u 
11 u 
11 u 
11 u 
I1 u 
11 u 
11 u 

Wkg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
Wkg 
w/kg 
w/kg 
Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
ug/kg 
w/kg 
w/kg 
Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
Wkg 
w/kg 
Wkg 

11 
11 
11 
11 
11 

11 
11 
11 
11 
11 
II 
11 
11 
11 
11 

1: 
11 

:: 
11 
11 
11 
11 
11 
11 
11 
11 
I1 
11 
11 

w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/h 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
Wkg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 

‘-&/kg 
w/kg 
W kg 
w/kg 
Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
Wkg 
w/kg 
Wkg 
us/kg 
w/kg 
w/kg 
h/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/b 
w/kg 
us/kg 
‘-w/kg 
w/kg 
Wkg 
w/kg 
w/kg 
w/kg 
us/kg 

11 u 
11 u 
11 u 
11 u 
11 u 
29 UJ 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 UJ 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 UJ 
I1 UJ 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

w/h 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
Wkg 
w/kg 
w/kg 
Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 

360 U us/ kg 360 w/kg 1500 R w/kg 1500 380 U w/kg 380 
360 U @kg 360 w/kg 1500 R w/kg 1500 380 U w/kg 380 
360 U w/kg 360 w/kg 1500 R w/kg 1500 380 u Wkg 380 
360 u w/kg 360 Wkg ,500 R w/kg 1500 380 U w/kg 380 
360 u w/kg 360 w/kg 1500 R w/kg 1500 380 U w/kg 380 



Naval Air Station Uhiting Field, Milton, Florida 
Site IO Soil Data 

Lab Sample Number: G8889003 G8889003 G8889002R RA847002 
Site WHITING UHITING UHlTlNG WHITING 

Locator 10S00101D 10S001010 10S00101R 10s00201 
Collect Date: 07-DEC-95 07-DEC-95 07-DEC-95 OS-JAN-96 

VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

1,2-Dichlorobenzene 
2-Methylphenol 
2,2-oxybis(l-Chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy) methane 
2,4-Dichlorophenol 
Ij2,4-Trichlbrobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3:Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butybhthaIate 
FLuoranti&e 
Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobenzidin 
Benro (a) anthracene 
Chrysene 
bis(2-Ethylhexyl) phthalate 

360 u 
360 U 
360 U 
360 U 
360 U 
360 u 
360 UJ 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
900 u 
360 u 
900 u 
360 U 
360 U 
360 U 
900 u 
360 U 
900 u 
900 u 
360 u 
360 U 
360 U 
360 U 
360 U 
900 u 
900 u 
360 U 
360 U 
360 U 
900 UJ 

1200 
270 J 
100 J 
360 U 

2300 
1600 
360 U 
360 U 

1200 
1400 
360 U 

w/kg 360 
w/kg 360 
w/kg 360 
@kg 360 
w/kg 360 
w/kg 360 
w/kg 360 
Wkg 360 
w/kg 360 
w/kg 360 
w/kg 360 
w/kg 360 
w/kg 360 
w/kg 360 
w/kg 360 
w/kg 360 
w/kg 360 
w/kg 360 
w/kg 360 
ug/kg 360 
w/kg 900 
uglkg 360 
ugfkg 900 
w/kg 360 
Wkg 360 
us/kg 360 
w/kg 900 
w/kg 360 
w/kg 900 
Wkg 900 
w/kg 360 
w/kg 360 
w/kg 360 
w/kg 360 
w/kg 360 
w/kg 900 
w/kg 900 
Wkg 360 
w/kg 360 
us/kg 360 
Wh 900 
Wkg 360 
w/kg 360 
Wkg 360 
w/kg 360 
w/kg 360 
w/kg 360 
w/kg 360 
w/kg 360 
w/kg 360 
w/kg 360 
w/kg 360 

w/kg 
Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
Wkg 
w/kg 
wf kg 
us/kg 
w/kg 
w/kg 
uglkg 
Wkg 
w/kg 
Wh 
w/kg 
w/kg 
Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
uglkg 
w/kg 
Wkg 
Wkg 
w/kg 
w/b 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
us/kg 
wf kg 
w/kg 
::: 
w/kg 
w/kg 

1500 R 
1500 R 
1500 R 
1500 R 
1500 R 
1500 R 
1500 R 
1500 R 
1500 R 
1500 R 
1500 R 
1500 R 
1500 R 
1500 R 
1500 R 
1500 R 
1500 R 
1500 R 
1500 R 
1500 R 
3700 R 
1500 R 
3700 R 
1500 R 
1500 R 
1500 R 
3700 R 
1500 R 
3700 R 
3700 R 
1500 R 
1500 R 
1500 R 
1500 R 
1500 R 
3700 R 
3700 R 
,500 R 
1500 R 
1500 R 
3700 R 
1500 R 
1500 R 
1500 R 
1500 R 

780 R 
680 R 

1500 R 
1500 R 
1500 R 
490 R 

1500 R 

w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
ugfkg 
w/kg 
w/kg 
w/kg 
us/kS 
w/kg 
w/kg 
w/kg 
'a/kg 
w/kg 
uglkg 
w/kg 
w/kg 
w/kg 
wlks 
w/kg 
us/kg 
w/kg 
us/ kg 
'.&kg 
us/kg 
w/h 
us/kg 
w/kg 
us/b 
w/kg 
ugfkg 
w/kg 

::: 
w/kg 
us/kg 

1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
3700 
1500 
3700 
1500 
1500 
1500 
3700 
1500 
3700 
3700 
1500 
1500 
1500 
1500 
1500 
3700 
3700 
1500 
1500 
1500 
3700 
1500 
1500 
1500 
1500 
1500 

E 
1500 
1500 
1500 
1500 

380 U w/kg 380 
380 u w/kg 380 
380 u w/kg 380 
380 u w/kg 380 
380 U wf kg 380 
380 U Wkg 380 
380 U w/kg 380 
380 U wf kg 380 
380 U w/kg 380 
380 U Wkg 380 
380 U w/kg 380 
380 U Wkg 380 
380 U w/kg 380 
380 U w/kg 380 
380 U w/kg 380 
380 U w/kg 380 
380 U wf kg 380 
380 U w/kg 380 
380 U w/kg 380 
380 U wf kg 380 
950 u w/kg 950 
380 U w/kg 380 
950 u wf kg 950 
380 U w/kg 380 
380 U wf kg 380 
380 U w/kg 380 
950 u w/kg 950 
380 U w/kg 380 
950 u w/kg 950 
950 u w/kg 950 
380 U w/kg 380 
380 U w/kg 380 
380 U w/kg 380 
380 U w/kg 380 
380 U w/kg 380 
950 u us/kg 950 
950 u w/kg 950 
380 U w/kg 380 
380 U w/kg 380 
380 U wf kg 380 
950 u w/kg 950 

68 J w/kg 380 
380 U w/kg 380 
380 U w/kg 380 
380 U us/kg 380 
160 J w/kg 380 
170 J Wkg 380 
57 J w/kg 380 

380 U Wkg 380 
87 J w/kg 380 

120 J wf kg 380 
3200 R w/kg 380 



Site 10 Soil Data 

Lab Sample Number: C8889003 C8889003 G8889002R RA847002 
Site WHITING WHITING WHITING WHITING 

Locator IOSOOIOID 10SOOI0lD 10S00101R 10s00201 
Collect Date: 07-DEC-95 07-DE-95 07-DE-95 OS-JAN-96 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

Di-n-octylphthalate 360 u w/kg 
Benzo (b) fluoranthene 1300 w/kg 
Benzo (k) fluoranthene 900 w/kg 
Benzo (a) pyrene 1000 w/kg 
Indeno (1,2,3-cd) pyrene 360 J Wkg 
Dibenzo (a,h) anthracene 170 J w/h 
Benzo (g,h,i) perylene 340 J wf kg 

CLP PESTICIDES/PCBS 90-SOW w/kg 
alpha-BHC 
beta-BHC 
delta-BHC 
gama-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan t 
Dieldrin 
4,4-DDE 
Endrin 
Endosulfan II 
4,4-ODD 
Endosulfan sulfate 
4,4-DDT 
Methoxychlor 
Endrin ketone 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 

9.4 u 
9.4 u 
9.4 u 
9.4 u 
9.4 u 
9.4 u 
9.4 u 
9.4 u 

18 U 
18 U 
18 U 
18 U 
18 u 
18 U 
18 U 
94 u 
18 U 
18 U 

9.4 u 
9.4 u 
940 u 
180 U 
370 u 
180 U 
180 U 
180 U 
180 U 
180 U 

w/kg 
w/kg 
w/kg 
w/kg 
uglkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
ug/ kg 
w/kg 
W kg 
uglkg 
us/ kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg Aroclor-1260 

CLP METALS AND CYANIDE 
Alllminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Celcilml 
Chromium 
Cobalt 
Copper 
1 ron 
Lead 
Hagnesiun 

mglkg 
8920 

12 UJ 
2.6 

40 UJ 
-13 J 

IU 
17800 

16.8 
25 

6% 
33.1 J 
5600 

m/kg 
w/kg 
m/kg 
m/kg 
m/kg 
m/kg 
mg/kg 
:::; 
m/kg 
w/kg 
mglkg 
mglkg 

360 
360 
360 
360 
360 

360 

9.4 

9':: 
9.4 
9.4 
9.4 

i-i 
is 
18 
18 
18 

1: 
18 
94 
18 
18 

9.4 
9.4 

180 
370 
180 
180 
180 
180 
180 

40 
12 

4x 

: 
1000 

1: 

2; 
.6 

1000 

w/kg 1500 R 
us/kg 1500 R 
u&i 1500 R 
w/kg 1500 R 
w/kg 1500 R 
uglkg 1500 R 
w/kg 1500 R 

w/kg 
w/kg 
w/kg 
Wkg 
Wkg 
w/kg 
w/kg 
Wb 
w/kg 
Wkg 
w/kg 
Wkg 
w/kg 
w/kg 
Wkg 
Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
Wkg 
w/kg 
Wkg 
w/kg 
w/kg 

w/kg 
mgl kg 
mglkg 
w/kg 
mgf kg 
Wks 
w/kg 
mglkg 
w/kg 
m/kg 
:;:; 
w/kg 

w/kg 1500 380 U w/kg 
us/kg 1500 150 J w/kg 
ug/kg 1500 110 J Wkg 
w/kg 1500 95 J w/kg 
w/b 1500 58 J w/kg 
w/kg 1500 380 IJ w/kg 
w/kg 1500 380 U w/kg 

w/kg 2 UJ w/kg 
Wkg 2 UJ w/kg 
w/kg 2 UJ uglkg 
ug/kg 2 UJ w/kg 
w/kg 2 UJ w/kg 
w/kg 2 UJ w/kg 
w/kg 2 UJ w/kg 
w/kg 2 UJ w/kg 
w/kg 3.8 UJ w/kg 
w/kg 3.8 UJ w/kg 
us/kg 3.8 UJ w/kg 
w/kg 3.8 UJ Wkg 
w/kg 3.8 UJ w/kg 
Wkg 3.8 UJ w/kg 
w/kg 75 w/kg 
w/kg 20 UJ w/kg 
w/kg 3.8 UJ w/kg 
w/kg 3.8 UJ w/kg 
w/kg 2 UJ w/kg 
w/kg 2 UJ w/kg 
w/kg 200 UJ w/kg 
w/kg 38 UJ w/kg 
us/kg 77 UJ w/kg 
w/kg 38 UJ w/kg 
ug/kg 38 UJ w/kg 
w/kg 38 UJ w/kg 
wf kg 340 J w/kg 
w/kg 38 UJ w/kg 

8960 
12 UJ 

3.6 
9.2 J 

.I J 

1:;: 
16 

.79 J 
10.8 
9660 
32.5 

200 J 

w/kg 
mglkg 
mglkg 
w/kg 
w/kg 
Wkg 
m/kg 
iltgikg 
w/kg 
w/kg 
m/kg 
m/kg 
mg/kg 

380 
380 
380 
380 
380 
380 
380 

2 
2 

: 

: 

: 
3.8 

33:: 
3.6 

Z:X 
4 

32: 
3:8 

2 
i 

200 
38 
77 

40 
12 
2 

40 
1 
i 

1000 

1; 
5 

20 
.6 

1000 



Naval Air Station Whiting Field, Milton, Florida 
Site 10 Soil Data 

Lab Sample Number: G8889003 G8889003 G8889002R RA847002 
Site WHITING WHITING WHITING WHITING 

Locator lOSOOlOlD 10S00101D 10S00101R 10s00201 
Collect Date: 07-DEC-95 07-DEC-95 07.DEC-95 OS-JAN-96 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

Manganese 66 J w/kg mglkg m/kg 39.3 mglkg 
Mercury .07 w/kg .: wl kg m/kg .I u w/kg .: 
Nickel m/kg 8 w/kg mglkg 2J m/kg 8 
Potassiun 100: ;: w/kg 1000 w/kg mdkg 69.4 J m/kg 1000 
Selenium 1 UJ w/kg 1 w/kg mglkg 1 UJ m/kg 
Silver 2u w/kg 2 w/kg w/kg m/kg : 
Sodium 1000 UJ w/kg 1000 mglkg w/kg 18: : mglkg 1000 
Thallium 2u w/kg 2 w/kg mglkg 2u m/kg 2 
Vanadium 18.7 m/kg IO m/kg w/kg 24.5 mg/ks 10 
Zinc 34.1 mglb 4 w/kg w/kg 50 mglkg 
Cyanide .2 J mglkg .5 v/kg w/kg .2 J w/kg .; 

Total organic carbon w/kg w/kg mglkg w/kg 
Total petroleum hydrocarbons w/kg 180 Wb w/kg 105 w/kg 1.8 



Naval Air Station Whiting Field, Milton,, Florida 
Site 10 Soil Data 

Lab Sample Number: RA847002DL RA847003 RA847004 RA847004R 
Site WHITING WHITING WHITING WHITING 

Locator lOSOO2OlDL lOS00201D 10s00301 lOS00301R 
Collect Date: OS-JAN-96 OS-JAN-96 OS-JAN-96 OS-JAN-96 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

CLP VOLATILES 90-SOW 
Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon tetrachloride 
Bromodichtoromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
ToIuene 
1.1.2.2-Tetrachloroethane 

w/kg 

Chlbrobenzene 
Ethylbenzene 
Styrene 
Xylenes (total) 

CLP SEMIVOLATILES 90-SOW 
Phenol 
bis(2-Chloroethyl) ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

w/kg 
760 R 
760 R 
760 R 
760 R 
760 R 

12 u 
12 u 
12 u 
12 u 
12 u 
20 UJ 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 UJ 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 UJ 
4J 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

760 380 U 
760 380 U 
760 380 U 
760 380 U 
760 380 U 

w/kg 
uglkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
uglkg 
w/kg 
Wkg 
w/kg 
us/kg 
w/kg 
uglkg 
uglkg 
w/kg 
w/kg 
wit/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/b 
w/kg 

12 

;: 
12 
12 
20 
12 
12 
12 

1: 
1: 
12 
12 

1: 
12 

1: 
12 

1: 
12 

1: 
1: 
12 
12 

1: 
12 

11 u w/kg 
11 u w/kg 
11 u uglkg 
11 u w/kg 
11 u w/kg 
11 u w/kg 
11 u w/kg 
11 u w/kg 
11 u w/kg 
11 u w/kg 
11 u w/kg 
11 u w/kg 
11 u w/kg 
11 u w/kg 
11 u w/kg 
11 u w/kg 
11 u w/kg 
11 u w/kg 
11 UJ w/kg 
11 u Wkg 
11 u usI kg 
11 u w/kg 
II u w/kg 
11 u w/kg 
11 u w/kg 
11 UJ w/kg 
11 u w/kg 
11 u w/kg 
11 UJ w/kg 
11 u us/kg 
11 u w/kg 
11 u uglkg 
11 u w/kg 

w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
wf kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
wlkg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 

380 380 R w/kg 380 380 U w/kg 380 
380 380 R w/kg 380 380 U w/kg 380 
380 380 R w/kg 380 380 U uglkg 380 
380 380 R w/kg 380 380 U w/kg 380 
380 380 R w/kg 380 380 U w/kg 380 



Naval Air Station Whiting Field, Milton, Florida 
Site IO Soil Data 

Lab Sample Number: RA847002DL RA847003 RA847004 RA847004R 
Site WHITING WHITING WHITING WHITING 

locator lOSOO2OlDL lOS00201D 10s00301 10S00301R 
Collect Date: 05-JAN-96 OS-JAN-96 OS-JAN-96 05-JAN-96 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

1,2-Dichlorobenzene 
2-Methylphenol 
2,2-oxybis(l-Chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2.4-Dimethylphenol 
bis(2-Chloroethoxy) methane 
2.4-Dichlorophenol 
1;2,4-Trichlbrobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
P-Nitroaniline 
Dimethylphthalete 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Flutwanthene 
Pyret-ie 
Butylbenzylphthalate 
3,3-Dichlorobenzidin 
Benzo (a) enthracene 
Chrysene 
bis(2-Ethylhexyl) phthalste 

760 R 
760 R 
760 R 
760 R 
760 R 
760 R 
760 R 
760 R 
760 R 
760 R 
760 R 
760 R 
760 R 
760 R 
760 R 
760 R 
760 R 
760 R 
760 R 
760 R 

1900 R 
760 R 

1900 R 
760 R 
760 R 
760 R 

1900 R 
760 R 

1900 R 
1900 R 

760 R 
760 R 
760 R 
760 R 
760 R 

1900 R 
1900 R 
760 R 
760 R 
760 R 

1900 R 
760 R 
760 R 
760 R 
760 R 
150 R 
160 R 
760 R 
760 R 

78 R 
110 R 

3300 

w/kg 760 
w/kg 760 
w/kg 760 
uglkg 760 
w/kg 760 
w/kg 760 
w/kg 760 
w/kg 760 
w/kg 760 
w/kg 760 
uglkg 760 
w/kg 760 
w/kg 760 
w/kg 760 
w/kg 760 
w/kg 760 
w/kg 760 
w/kg 760 
w/kg 760 
w/kg 760 
uglki 1900 
w/b 760 
Wkg 1900 
Wkg 760 
uglkg 760 
Wkg 760 
w/kg 1900 
w/kg 760 
us/kg 1900 
w/b 1900 
uglkg 760 
w/kg 760 
Wkg 760 
us/kg 760 
w/kg 760 
w/kg 1900 
w/kg 1900 
w/kg 760 
w/kg 760 
w/kg 760 
uglkg 1900 
w/kg 760 
Wkg 760 
w/kg 760 
w/kg 760 
‘-&kg 760 
w/kg 760 
w/kg 760 
w/kg 760 
w/kg 760 
w/kg 760 
w/kg 760 

380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 u 
380 U 
970 u 
380 U 
970 u 
380 U 
380 U 
380 U 
970 u 

40 J 
970 u 
970 u 
380 U 
380 U 
380 U 
380 U 
380 U 
970 u 
970 u 
380 U 
380 U 
380 U 
970 u 
310 J 

54 J 
84 J 

380 U 
420 
290 J 
380 U 
380 U 
190 J 
220 J 
140 J 

w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
uglkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/h 
w/kg 
w/kg 

380 380 R 
380 380 R 
380 380 R 
380 380 R 
380 380 R 
380 380 R 
380 380 R 
380 380 R 
380 380 R 
380 380 R 
380 380 R 
380 380 R 
380 380 R 
380 380 R 
380 380 R 
380 380 R 
380 380 R 
380 380 R 
380 380 R 
380 380 R 
970 950 R 
380 380 R 
970 950 R 
380 380 R 
380 380 R 
380 380 R 
970 950 R 
380 120 R 
970 950 R 
970 950 R 
380 56 R 
380 380 R 
380 380 R 
380 380 R 
380 130 R 
970 950 R 
970 950 R 
380 380 R 
380 380 R 
380 380 R 
970 950 R 
380 780 R 
380 200 R 
380 190 R 
380 380 R 
380 1100 R 
380 810 R 
380 380 R 
380 380 R 
380 500 R 
380 510 R 
380 380 R 

w/kg 
w/kg 
wf kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/h 
wf kg 
w/kg 
w/kg 
w/kg 
wf kg 
W kg 
w/kg 
w/kg 
W kg 
w/kg 
Wkg 
Wkg 
w/kg 
us/kg 
m/kg 
w/kg 
::: 
w/kg 
w/kg 
us/kg 
w/kg 

380 380 U 
380 380 U 
380 380 U 
380 380 U 
380 380 U 
380 380 U 
380 380 U 
380 380 U 
380 380 U 
380 380 U 
380 380 U 
380 380 U 
380 380 U 
380 380 U 
380 380 U 
380 380 U 
380 380 U 
380 380 U 
380 380 U 
380 380 U 
950 950 u 
380 380 U 
950 950 u 
380 380 U 
380 380 U 
380 380 U 
950 950 u 
380 110 J 
950 950 u 
950 950 u 
380 52 J 
380 380 U 
380 380 U 
380 380 U 
380 120 J 
950 950 u 
950 950 u 
380 380 U 
380 380 U 
380 380 U 
950 950 u 
380 700 
380 200 J 
380 160 J 
380 380 U 
380 880 
380 1000 
380 380 U 
380 380 U 
380 490 
380 510 
380 160 J 

w/kg 
w/kg 
ugf kg 
w/kg 
Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
uglkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
wf kg 
w/kg 
w/kg 

380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
950 
380 
950 
380 
380 
380 
950 
380 
950 

380 
380 
380 
380 
380 

950 
380 
380 
380 
950 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 



)~) 
Naval Air Station Uhiting Field, Milton, Florida 

Site 10 Soil Data 

Lab Sample Number: RA847002DL RA847003 RA847004 RA847004R 
Site UHITlNC WHITING UHITING UHITING 

Locator lOSOO2OlDL lOSOO2OlD 10s00301 10S00301R 
Collect Date: OS-JAN-96 05-JAN-96 05-JAN-96 OS-JAN-96 

VALUE DUAL UNITS DL VALUE DUAL UNITS DL VALUE DUAL UNITS DL VALUE QIJAL UNITS DL 

38@ Di-n-octylphthalate 
Benzo (b) fluoranthene 
Benzo (k) fluoranthene 
Benzo (a) pyrene 
lndeno (1,2,3-cd) pyrene 
Dibenzo (a,h) anthracene 
Benzo (g,h,i) perylene 

760 R 
230 R 
760 R 

86 R 
760 R 
760 R 
760 R 

Wkg 
w/kg 
Wkg 
w/kg 
w/kg 
Wkg 
w/kg 

760 380 U 
760 200 J 
760 210 J 
760 150 J 
760 56 J 
760 380 U 
760 380 U 

w/h 
w/kg 
w/kg 
w/kg 
wf kg 
w/kg 
ugfkg 

is6 
386 
380 
380 
380 
380 

380 R w/kg 
500 R Wkg 
410 R w/kg 
340 R w/kg 
150 R w/kg 
110 R Wkg 
380 R w/kg 

380 
380 
380 
380 
380 

380 

380 UJ w/kg 380 
530 J w/kg 380 
420 J w/kg 380 
350 J w/kg 380 
150 J w/kg 380 
380 UJ w/kg 380 
380 UJ w/kg 380 

CLP PESTICIDES/PCBS 90-SOU 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4-DDE 
Endrin 
Endosutfan II 
4,4-DDD 
Endosulfan sulfate 
4,4-DDT 
Methoxychlor 
Endrin ketone 
Endrin aldehyde 
alpha-Chlordane 
gama-ChIordane 
Toxaphene 
Arocior-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 

w/b 

Aroclor-126D 

w/kg 2u us/kg 
w/kg 2u ugfkg 
w/kg 2u us/kg 
w/kg 2u w/kg 
w/kg 2u w/kg 
w/kg 2u w/kg 
Wkg 2u ugfkg 
w/kg 2u wf kg 
w/kg 3.8 U w/kg 
ugfkg 3.8 U w/kg 
w/kg 3.8 U w/kg 
us/kg 3.8 U Wkg 
w/kg 3.8 U w/kg 
w/kg 3.8 U w/kg 
ugfkg 8.9 J us/kg 
w/kg 20 u w/kg 
w/kg 3.8 U w/kg 
w/kg 3.8 U w/kg 
w/kg 2u w/kg 
w/kg 2u w/kg 
w/kg 200 u w/kg 
wf kg 38 U w/kg 
w/kg 78 U w/kg 
wf kg 38 U w/kg 
w/kg 38 U w/kg 
w/kg 38 U w/kg 
w/kg 390 w/kg 
w/kg 38 U Wkg 

2 
2 

: 
2 
2 

: 

:-ii 
3:8 
3.8 

::t 
4 

20 

::: 
2 
2 

200 
38 
78 

ii 
38 
38 
38 

2 UJ w/kg 
2 UJ w/kg 
2 UJ w/kg 
2 UJ wf kg 
2 UJ w/kg 
2 UJ w/kg 
2 UJ w/kg 
2 UJ w/kg 

3.8 UJ w/kg 
3.8 UJ w/kg 
3.8 UJ w/kg 
3.8 UJ ugf kg 
4.4 J w/kg 
3.8 UJ w/kg 
3.8 UJ w/b 

20 UJ w/b 
3.8 UJ w/kg 
3.8 UJ w/kg 

2 UJ ugfkg 
2 UJ w/kg 

200 UJ us/kg 
38 UJ w/kg 
77 UJ w/kg 
38 UJ m/kg 
38 UJ us/kg 
38 UJ w/kg 
51 J w/kg 
38 UJ w/kg 

w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
Wkg 
m/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 

CLP METALS AND CYANIDE 
Aluminum 
Antimony 
Arsenic 
Barium 
Berylliun 
Cadniun 
CE!!Cir-*! 
Chraiun 

v/kg 

Cobalt 
Copper 
Iron 
Lead 
Magnesiun 

m/kg 5890 
m/kg 12 UJ 
w/kg 2.4 
m/kg 8.1 J 
m/kg .06 J 
n-a/kg 1.3 
ma/kg 779 J 
w/kg 12.2 
w/kg .82 J 
w/kg 11.5 
m/kg 8650 
w/kg 29 
w/kg 100 J 

w/kg 
m/kg 
w/kg 
m/kg 
w/kg 
2::: 
ti/ki 
w/kg 
m/kg 
m/kg 
mg/kg 
w/kg 

40 
12 

2 
40 

1 
1000 

2 
10 

2: 

106: 

10200 m/kg 
12 UJ mg/kg 

2.7 w/kg 
24 J m/kg 

.ll J m/kg 

.77 J mg/kg 
1080 J m/kg 
11.7 w/kg 

10 u w/kg 
11.2 mgfkg 

Fi 
m&kg 
w/kg 

122 J w/kg 

: 

: 
2 

: 
2 

::i 

::: 

3-t 
3.8 

20 

::: 
2 
2 

200 
38 

SQ 

i: 

i:: 

40 
12 

4: 

1 
1000 

2 
10 

2: 

100: 

m/kg 

w/kg 
mgfkg 
w/kg 
w/kg 
m/kg 
w/kg 
w/kg 
w/kg 



Naval Air Station Uhiting Field, Milton, Florida 
Site.10 Soil Data 

Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Lab Sample Number: RA847002DL RA847003 RA847004 RA847004R 
Site UHITING UHITING WHITING WHITING 

Locator lOSO02OlDL lOS00201D lDSDO301 lOS0030lR 
Collect Date: 05-JAN-96 05.JAN-96 05-JAN-96 OS-JAN-96 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL VALUE DUAL UNITS DL 

w/kg 36.4 wf kg 3 41.5 w/kg m/kg 
m/kg .I u msf kg .I .08 mgf kg .: mgf kg 
m/kg 8U msf kg 8 8U mgf kg 8 msf kg 
w/kg 1000 u W kg 1000 109 J nwfkg 1000 mgf kg 
w/kg 1 UJ wf kg 1 1 UJ m/kg msfkg 
w/kg 2u wf kg 2 2u w/kg : v/kg 
mgf kg 192 J wf kg 1000 171 J m/kg 1000 mgfkg 
m/kg 2u mgf kg 2 2u m/kg w/kg 
w/kg 20.8 m&g 10 24.3 msfks 120 mgf kg 
mgfkg 42.9 msf kg 4 44.8 w/kg mgfkg 
wf kg .t3 J msf kg .5 -13 J m/b .s mgfkg 

~ Total organic carbon w/kg wf kg m/kg mgf kg 

I 
Total petroleum hydrocarbons mgf kg 66.1 msf kg 1.8 666 msf kg 1.8 mgf kg 



1.)-, 
Naval Air Station Uhiting field, Milton, Florida 

Site '10 Soil Data 

Lab Sample Number: G8889004 C8889004 RA847005 G8889005 
Site UHITING WHITING UHITING UHITING 

Locator 10s00401 10s00401 10s00501 lOSOO6Ol 
Collect Date: 07-DEC-95 07-DEC-95 05-JAN-96 07-DEC-95 

VALUE DUAL UNITS DL VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE DUAL UNITS DL 

CLP VOLATILES 90-SOU 
Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
TetrachIoroethene 
Toluene 
1,1,2,2-Tetrachloroethane 
Chlorobentene 
Ethylbenzene 
Styrene 
Xylenes (total) 

CLP SEMIVOLATILES 90-SOU 
Phenol 
bis(2-Chloroethyl) ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenrene 

wf kg 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

wf kg 
1600 U wf kg 1600 wf kg 370 u W kg 
1600 U wf kg 1600 wf kg 370 u w/kg 
1600 u wf kg 1600 wf kg 370 u wf kg 
1600 U ugf kg 1600 us/ kg 370 u w/kg 
1600 u ugf kg 1600 wf kg 370 u us/kg 

ugfkg 
ugf kg 
W kg 
us/ kg 
w/kg 
ugf kg 
wf kg 
wf kg 
wf kg 
w/kg 
us/ kg 
wf kg 
us/ kg 
wf kg 
wf kg 
wf kg 
wf kg 
us/ kg 
W kg 
wf kg 
wf kg 
w/kg 
us/ kg 
W kg 
w/kg 
W kg 
wf kg 
wf kg 
wf kg 
W kg 
wf kg 
w/kg 
us/ kg 

12 
12 
12 
12 
12 
12 
12 
12 

1: 
12 
12 
12 
12 
12 
12 
12 

:: 
12 

1: 
12 
12 
12 
12 
12 

:: 
12 
12 
12 
12 

wf kg 11 u wf kg 
W kg 11 u W kg 
wf kg 11 u wf kg 
W kg 11 u wf kg 
us/ kg 11 u wf kg 
wf kg 11 u wf kg 
wf kg 11 u wf kg 
W kg 11 u w/kg 
wf kg 11 u wf kg 
W kg 11 u wf kg 
wf kg 11 u wf kg 
W kg 11 u wf kg 
W kg 11 u W kg 
wf kg 11 u wf kg 
wf kg 11 u wf kg 
wf kg 11 u wf kg 
ugf kg 11 u us/ kg 
wf kg 11 u w/kg 
wf kg 11 UJ wf kg 
ugf kg 11 u w/kg 
wf kg 11 u us/kg 
W kg 11 u Wkg 
wf kg 11 u wf kg 
wf kg 11 u wf kg 
wf kg 11 u w/kg 
wf kg 11 UJ W kg 
wf kg 11 u wf kg 
wf kg 11 u wf kg 
wf kg 11 UJ w/kg 
wf kg 11 u w/kg 
wf kg 11 u us/kg 
wf kg 11 IJ w/kg 
wf kg 11 u w/kg 

1: 
11 
11 
11 

11 
11 
11 
11 

11 

i1 

11 

:; 
11 

:1 
11 
11 

i: 
11 

31 

ii 
11 
11 

370 
370 
370 
370 
370 

11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

370 u 
370 u 
370 u 
370 u 
370 u 

ugf kg 
ugf kg 
ugf kg 
ugf kg 
wf kg 
wf kg 
wf kg 
wf kg 
wf kg 
wf kg 
wf kg 
wf kg 
ugf kg 
wf kg 
wf kg 
w/kg 
wf kg 
wf kg 
ugf kg 
wf kg 
ugf kg 
ugf kg 
wf kg 
ugf kg 
ugf kg 
us/ kg 
wf kg 
wf kg 
wf kg 
us/ kg 
wf kg 
w/kg 
wf kg 

ugf kg 
us/ kg 
ugf kg 
ugf kg 
ugf kg 

1; 
11 
11 
11 
11 
11 
11 

11 
11 
11 
11 
11 
11 

:1 
11 

:: 

11 
11 

1'1 

11 
11 
11 
11 
11 
11 

370 
370 
370 
370 
370 



Naval Air Station Whiting Field, Milton, Florida 
Site 10 Soil Data 

Lab Sample Number: G8889004 G8889004 RA847005 G888900S 
Site UHITING WHITING WHITING WHITING 

Locator 1osoo4o1 10s00401 10500501 lOSOO601 
Collect Date: 07-DEC-95 07-DEC-95 OS-JAN-96 07-OK-95 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL VALUE QUAL UNITS DL 

1,2-Dichlorobenzene 
2-Methylphenol 
2,2-oxybisfl-ChLoropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2.4-Dimethvlphenol 
b\s(2-Chloroethoxy) methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-TrichlorophenoI 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Oiethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
HexachLorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalete 
FLuoranthene 
Pvrene 
Butylbenzylphthalate 
3.3-Dichlorobenzidin 
B&nzo (a) anthracene 
Chrysem 
bis(2-Ethylhexyl) phthalate 

1600 u 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
4000 u 
1600 U 
4000 u 
1600 UJ 
1600 U 
1600 U 
4000 u 
1600 U 
4000 u 
4000 u 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
4000 u 
4000 u 
1600 U 
1600 U 
1600 U 
4000 u 
1600 u 
1600 U 
1600 U 
1600 U 
1400 J 
1800 
1600 U 
1600 U 
1400 J 
1600 J 
1600 U 

w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
Wkg 
w/kg 
us/kg 
w/kg 
w/kg 
ugfkg 
Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
W kg 
w/kg 
Wkg 
ugfkg 
w/kg 
w/kg 
ugfkg 
w/kg 
w/kg 
w/kg 
@kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
wf kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/h 
w/kg 

1600 
1600 
1600 
1600 
1600 
1600 
1600 

1600 
1600 
1600 
1600 
1600 
1600 
1600 
1600 
1600 
1600 
1600 
4000 
1600 
4000 
1600 
1600 
1600 
4000 
1600 
4000 
4000 
1600 
1600 
1600 
1600 
1600 
4000 
4000 
1600 
1600 
1600 
4000 
1600 
1600 
1600 
1600 
1600 
1600 
1600 
1600 
1605 
1600 
1600 

ua/ka 
ug;kg 

370 u 
375 u 

w/kg 370 u 
ugfkg 370 u 
w/kg 370 u 
w/kg 370 u 
W kg 370 u 
Wkg 370 u 
w/kg 370 u 
w/kg 370 u 
w/kg 370 u 
wit/kg 370 u 
ugfkg 375 u 
w/kg 370 u 
w/kg 370 u 
&kg 370 u 
us/kg 370 u 
w/kg 370 u 
w/kg 370 u 
w/kg 370 u 
w/kg 920 U 
w/kg 370 u 
w/kg 920 u 
w/kg 370 u 
w/kg 370 u 
w/kg 370 u 
w/kg 920 U 
w/kg 370 u 
w/kg 920 U 
w/kg 920 U 
w/kg 375 u 
w/kg 370 u 
w/kg 370 u 
w/kg 375 u 
w/kg 370 u 
us/kg 920 U 
w/b 920 U 
w/kg 375 u 
w/kg 370 u 
w/kg 370 u 
w/kg 920 U 
w/kg 370 u 
w/kg 370 u 
w/kg 370 u 
w/kg 370 u 
w/kg 370 0 
w/kg 46 J 
w/kg 370 ll 
w/kg 375 u 
w/kg 375 u 
w/kg 40 J 
w/kg 375 u 

w/kg 
w/kg 
w/kg 
w/kg 
‘a/kg 
w/b 
Wkg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
Wkg 
w/kg 
a/kg 
w/kg 
w/kg 
ugfkg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
%/kg 
w/kg 
ugfkg 
wf kg 
w/kg 
w/kg 
us/kg 
wf kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
us/kg 
i$kfj 
w/kg 
;::f: 
w/kg 

370 370 u us/kg 
370 370 u w/kg 
370 370 u ugfkg 
370 370 u wf kg 
370 370 u us/kg 
370 370 u w/kg 
370 370 UJ us/kg 
370 370 u w/kg 
370 370 u w/kg 
370 370 u w/kg 
370 370 u w/kg 
375 370 u w/kg 
370 370 u w/kg 
370 370 u w/kg 
370 370 u w/kg 
370 370 u w/kg 
370 370 u w/kg 
370 370 u wf kg 
370 370 u w/kg 
370 370 u w/kg 
920 920 U w/kg 
370 370 u w/kg 
920 920 U w/kg 
370 375 u w/kg 
370 375 u w/kg 
370 370 u w/kg 
920 920 U w/kg 
370 370 u w/kg 
920 920 U w/kg 
920 920 U w/kg 
370 370 u w/kg 
370 370 u w/kg 
370 370 u w/kg 
370 370 u w/kg 
370 370 u w/kg 
920 920 U w/kg 
920 920 U w/kg 
370 370 u w/kg 
370 370 u w/kg 
370 370 u w/kg 
920 920 UJ w/kg 
370 370 u w/kg 
370 370 u w/kg 
370 370 u w/kg 
370 370 u ugfkg 
375 375 u Wkg 
370 370 u w/kg 
375 370 u W kg 
370 375 u w/kg 
370 370 u w/kg 
370 370 u w/kg 
370 370 u w/kg 

370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
920 
370 
920 
370 
370 
370 
920 
370 
920 
920 
370 
370 
370 
370 
370 
920 
920 
370 
370 
370 
920 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 



’ -99) 
Naval Air Station Whiting I I'eld, Milton, Florida 

Site 10 Soil Data 

Lab Sample Number: G8889004 G8889004 RA847005 G888900S 
Site WHITING WHITING WHITING WHITING 

Locator 10s00401 10s00401 10s00501 10s00601 
Collect Date: 07-DEC-95 07-DEC-95 OS-JAN-96 07-DEC-95 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

Di-n-octylphthatate 1600 U wf kg 
Benzo (b) fluoranthene 2500 wf kg 
Benzo (k) fluoranthene 2300 ugf kg 
Benzo (a) pyrene 2500 wf kg 
lndeno (1,2,3-cd) pyrene 3200 wf kg 
Dibenzo (a,h) anthracene 1000 J us/ kg 
Benzo Cg,h,i) perytene 3800 wf ks 

'CLP PESTICIDESfPCBS 90-SOU 
alpha-BHC 
beta-BHC 
delta-BHC 
gama-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan 1 
Dieldrin 
4,4-DDE 
Endrin 
Endosulfan rI 
4,4-DOD 
Endosulfan sulfate 
4,4-DOT 
Methoxychlor 
Endrin ketone 
Endrin aldehyde 
alpha-Chlordane 
gama-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

ugfkg 
10 u wf kg 
10 u wf kg 
10 u us/ kg 
10 u us/ kg 
10 u W kg 
10 u wf kg 
IO u wf kg 
10 u W kg 
19 ugf kg 
37 wf kg 
20 u w/kg 
20 u ugf kg 
20 u ugf kg 
20 u wf kg 
3s W kg 

100 u wf kg 
20 u ugf kg 
20 u us/ kg 

5.2 J wf kg 
10 u ugf kg 

1000 u ugf kg 
200 u wf kg 
400 u wf kg 
200 u ugfkg 
200 u ugf kg 
200 u W kg 
200 u wf kg 
200 u W kg 

CLP METALS AND CYANIDE 
Alminm 
Antimony 
Arsenic 
Barium 
Berylliun 
Cadmiun 
Calcium 
Chromiun 
Cobalt 
Copper 
1 ron 
Lead 
Magnesi un 

wf kg 
29300 

12 UJ 
6.1 

24 J 
-26 J 

IU 
IWO J 

If: J 
15.4 

19100 
25.9 J 

397 J m/kg 

1600 
1600 
1600 
1600 
1600 

1600 

IO 

1: 
10 
10 
IO 
10 
IO 
20 

:i 
20 

:: 
20 

100 
20 
20 
10 
IO 

1000 
200 
400 
200 
200 
200 
200 
200 

40 
12 

2 
40 

: 
1000 

1: 

2: 

us/kg 370 u 
uifkii 
ugf kg 
wf kg 
wf kg 
wf kg 
us/ kg 

w/kg 
wf kg 
W kg 
wf kg 
wf kg 
wf kg 
W kg 
wf kg 
wf kg 
w/kg 
ugf kg 
ugf kg 
wf kg 
wf kg 
us/ kg 
ugfkg 
wrf kg 
wf kg 
wf kg 
wf kg 
wf kg 
wf kg 
wf kg 
us/ kg 
wf kg 
us/ kg 
ugf kg 
ugf kg 

mgf kg 
mgf kg 
mgf kg 
msf kg 

92 J 
370 u 
370 u 
370 u 
370 u 
370 u 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 UJ 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
2.1 

19 u 
3.7 u 
3.7 u 
1.9 u 
1.9 u 
190 u 
37 u 
74 u 
37 u 
37 u 
37 u 
37 u 
37 u 

9740 
12 UJ 

3.8 
8.4 J . . 

msf kg 
wf kg 
w/kg 
ml/kg 
mgfks 
m/kg 
w/kg 
mgfkg 

.ll J 
.5 J 

239 J 
i0.i 

.86 J 
5.2 J 

8860 
8.6 -- 

wf kg 
wf kg 
wf kg 
wf kg 
w/kg 
wf kg 
w/kg 

w/kg 
wf kg 
wf kg 
wf kg 
us/ kg 
w/kg 
wf kg 
wf kg 
wf kg 
wf kg 
wf kg 
wf kg 
wf kg 
wf kg 
wf kg 
w/kg 
us/ kg 
ugf kg 
wf kg 
wf kg 
wf kg 
w/kg 
wf kg 
us/ kg 
wf kg 
us/kg 
w/kg 
wf kg 

m/kg 
mgfkg 
m/kg 
mgfkg 
am/kg 
m/kg 
m/kg 
mgikg 
w/kg 
m/kg 
mgfkg 
m/kg 

mgfkg 77.7 J m/kg 

370 
370 
370 
370 
375 
370 
370 

1:; 
1.9 

1:; 
1.9 
1.9 

:-; 
3:7 

::3 

::3 

lb 

::; 

1-i 
190 
37 

;; 

i: 

5 

40 
12 

4: 

1 
1000 

1; 

2; 

root 

370 u wf kg 370 
370 u wrf kg 370 
370 u wf kg 370 
370 u wf kg 370 
370 u w/kg 370 
370 u W kg 370 
370 u wrf kg 370 

1.9 u wf kg 
1.9 u wf kg 
1.9 u wf kg 
1.9 u wf kg 
5.2 wf kg 
1.9 u w/kg 
2.4 wf kg 
1.9 u wrf kg 
3.6 U w/kg 
3.6 U wf kg 
3.6 U w/kg 
3.6 U w/kg 
3.6 u W kg 
3.6 U wf kg 

12 wrf kg 
19 u w/kg 

3.6 U w/kg 
3.6 U wf kg 
1.1 J wf kg 
6.4 w/kg 
190 u ugf kg 
36 U wf kg 
74 u wf kg 
36 U wf kg 
36 U wf kg 
36 U wf kg 
36 U w/kg 
36 U us/ kg 

1.9 
1.9 
1.9 
1.9 

2 

3.6 
4 

s!Z 
3.6 

2 
2 

190 
36 

$2 

if 
36 
36 

11300 
12 UJ 

3.1 
9.2 J 

1 UJ 
1u 

259 J 
la 

.93 J 
5u 

9080 

w/kg 
m/kg 
w/kg 
mgfkg 
w/kg 
w/kg 
w/kg 
itlgikg 
m/kg 
@r/kg 
m/kg 
mgfkg 

40 
12 

2 
40 

3 
1000 

1; 
5 

20 
.6 

1000 
9.2 J __- 
123 J m/kg 



Naval Air Station Whiting Field, Milton, Florida 
Site 10 Soil Data 

Lab Sample Number: G8889004 G8889004 RA847005 68889005 
Site WHITING WHITING WHITING WHITING 

Locator 10s00401 10s00401 10s00501 10S00601 
Collect Date: 07-DEC.95 07-DEC-95 OS-JAN-96 07.OK-95 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

Manganese 107 J mgfkg 3 mgfkg 38 w/kg 71.2 J 
Mercury .OG J 

mgfkg 
w/kg .I mgfkg .I u m/kg .: .Ol J .: 

Nickel 6.5 J 
mgfkr 

mgfkg 8 msf kg 8U w/kg 7J m/kg 8 
Potassium 299 J w/kg 1000 w/kg 70.5 J m/kg 100: 1005 u m/kg 1000 
Setenium .29 J w/kg m/kg 1 UJ 
Silver 

w/kg 1 UJ w/kg 1 
2u w/kg : m/kg 2u Wkr : 2u m/kg 

Sodium 1000 UJ w/kg 1000 mgfkg 160 J w/kg 1000 1000 UJ m/kg 100: 
Thallium 2u @kg 2 m/kg -13 J w/kg 2 2u w/kg 2 
Vanadium 49.4 w/kg 10 msf kg 21.2 m/kg 10 21.8 w/kg 10 
Zinc 30 m/kg wf kg 11.2 wf kg 4 w/kg 4 
Cyanide .I1 J mgf kg .45 mgf kg .I2 J mgfkg .S .4, I: msf kg .5 

Total organic carbon mgfkg mgf kg w/kg w/kg 
Total petroleum hydrocarbons w/kg 56.8 w/kg 3.3 w/kg 1.8 mgf kg 



Naval Air Station Uhiting Field, Milton, Florida 
Site IO Soil Data 

Lab Sample Number: GM89005 
Site WHITING 

Locator 10s00601 
Collect Date: 07-DEC-95 

VALUE QUAL UNITS DL 

CLP VOLATILES 90-SOU 
Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichtoroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
Toluene 
1,1,2,2-Tetrachloroethane 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes (total) 

CLP SEMIVOLATILES 90-SCIU 
Phenol 
bis(2-Chloroethyl) ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

w/kg 

w/kg 

Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
W kg 
w/kg 
w/kg 
w/kg 
Wkg 
us/kg 
w/kg 
w/kg 
w/kg 
us/kg 
wf kg 
w/kg 
us/ kg 
w/kg 
w/kg 
w/kg 
wf kg 
us/kg 
wf kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 

w/kg 
w/kg 
w/kg 
w/h 
w/kg 



Naval Air Station Whiting Field, Milton, Florida 
Site IO Soil Data 

Lab Sample Number: G8889005 
Site WHITING 

Locator 10S00601 
Co1 lect Date: 07-DEC-95 

VALUE DUAL UNITS DL 

1,2-Dichlorobenzene 
2-Methylphenol 
2,2-oxybis(l-Chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
I sophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy) methane 
2,4-Dichlorophenol 
!,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenot 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Ni trophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
F luorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Ewomophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoranthehe 
Pyrene 
Butylbeniylphthalate 
3,3-Dichlorobenzidine 
Benz0 (a) anthracene 
Chrysene 
bis(Z-Ethylhexyl) phthalete 

w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
Wkg 
w/kg 
w/kg 
w/kg 
wf kg 
w/kg 
w/kg 
Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
ug/kg 
w/kg 
w/kg 
w/b 
ug/kg 
Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
W kg 
Wkg 
w/kg 
Wkg 
wf kg 
w/kg 
w/kg 
wf kg 
w/kg 
wf kg 
w/kg 
us/kg 
w/kg 



Naval Air Station Whiting r 
Site IO Soil Data 

Lab Sample Number: G8889005 
Site UHITING 

Locator lOSOO6Ol 
Collect Date: 07-DEC-95 

VALUE PUAL UNITS DL 

Di-n-octylphthalate 
Benzo (b) fluoranthene 
Benzo (k) fluoranthene 
Benzo (a) pyrene 
lndeno (1,2,3-cd) pyrene 
Dibenzo (a,h) anthracene 
Benzo (g,h,i) perylene 

CLP PESTICIDES/PCBS 90-SOW 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4-DDE 
Endrin 
Endosulfan II 
4,4-DDD 
Endosulfan sulfate 
4,4-DDT 
Hethoxychlor 
Endrin ketone 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

CLP METALS AND CYANIDE 
Aluminun 
Antimony 
Arsenic 
Barim 
Berylliun 
Cadniun 
CS!CiW! 
Chromiun 
Cobalt 
Copper 
iron 
Lead 
Magnesiun 

w/kg 

v/kg 

w/kg 
us/ kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
wf kg 
w/kg 
w/kg 
w/kg 
w/kg 
ugfkg 
w/kg 
ugfkg 
Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 

w/kg 
mgikg 
w/kg 
w/kg 
mg/kg 
w/kg 
w/kg 
m/kg 
m/kg 
m/kg 
m/kg 
w/kg 
mgfkg 



Naval Air Station Whiting Field, Milton, Florida 
Site IO Soil Data 

Lab Sample Number: G8889005 
Site WHITING 

Locator lOSOO6Ol 
Collect Date: 07-DEC-95 

VALUE QUAL UNITS DL 

Manganese w/kg 
Mercury w/kg 
Nickel m/kg 
Potassium w/kg 
Selenium m/kg 
Silver m/kg 
Sodium w/kg 
Thallium mgfkg 
Vanadium w/kg 
Zinc w/kg 
Cyanide mgf kg 

Total organic carbon m/kc! 
Total petroleum hydrocarbons 54 m/kg 



; ’ 

APPENDIX G 

GROUNDWATER SAMPLE ANALYTICAL DATA 



Naval Air Station Whiting Field, Milton, Florida 
Site 9 Groundwater Data 

Lab Sample Number: RC016018 RC017012 RC044002 RC045001 
Site UHITING UHITING WHITING WHITING 

Locator 09G00101 09G00101 09GOO201 09GOO201 
Collect Date: 23-AUG-96 23-AUG-96 26-AUC-96 26-~1~~-96 

VALUE PUAL UNITS DL VALUE PUAC UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

CLP VOLATILES 90-SOW 
ChLoromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Hethylene chloride 
Acetone 
Carbon disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-DichLoropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochlorcmethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
Z-Hexenone 
Tetrachloroethene 
Toluene 
1,1,2,2-Tetrachloroethane 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes (total) 

WI/ I 

CLP SEMIVOLATILES 90-SDU w/l 
Phenol 
bis(2-Chloroethyl) ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobentene 
1,2-Dichlorobenzene 
2-Nethvlnhenol 
2,2-oxjdis(l-Chloropropane) 
4-Methvltienol 
N-Nit&b-di-n-propytamine 
Hexachtoroethan6 
Ni trobenzene 
I soplloroile 
2-Nitrophenol 
2,4-Dimethylphenol 

10 UJ 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
IO u 
10 u 
10 UJ 
10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
i0 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 
IO 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

1: 
10 

1; 
10 
10 
10 

1: 
10 
10 

1: 
10 

1: 
10 

1: 

10 

1: 
10 
10 
10 
10 
10 

1: 

1: 
10 

;: 

ug/ t IO UJ 
ug/ 1 10 u 
w/L 10 u 
us/L 10 UJ 
w/l 10 u 
w/l 38 UJ 
w/l 10 u 
ug/ I 10 u 
q/l 10 u 
u9/ I 10 u 
ugll 10 u 
WI/ I 10 u 
w/l IO UJ 
us/~ 10 u 
w/l 10 u 
us/ 1 10 u 
WI I 10 u 
ug/l 10 u 
w/l 10 u 
ug/ 1 10 u 
WI/ 1 10 u 
ug/ 1 10 u 
u9/ 1 10 u 
w/L 10 u 
ug/ I 10 UJ 
us/L 10 UJ 
u9/ 1 IO u 
u9/1 10 u 
u9/ 1 10 u 
ug/ 1 10 u 
u9/1 10 u 
ugf 1 10 u 
w/l 10 0 

ugf i 
u9/l 
u9/ I 
u9/l 
ug/ 1 
u9/ 1 
u!3/ 1 
ug! ! 
ug/l 
ug/ I 
ug/l 
ug/l 
u9/ 1 
ug/ 1 
WI/ 1 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 

ugf 1 
ug/ 1 
u9/1 
ug/ 1 
ug/ 1 
ug/ 1 
w/I 
ugl 1 
ugf I 
ug/ 1 
us/ 1 
WI/ 1 
us/ 1 
ug/l 
u9/ 1 
us/ 1 
ug/ 1 
u9/1 
u9/1 
ug/l 
u9/1 
ugrt 
us/l 
ug/ I 
u9/ 1 
ug/ 1 
ug/ 1 
u9/1 
u9/1 
u9/1 
u9/1 
u9/1 
u9/ 1 

w/l 
WI/ 1 
u9/ 1 
w/l 
w 1 
u9/L 
u9/i 
us/ 1 
w 
u9/ I 
w/l 
Wl 
us/l 
u9/i 
w/l 

w/ 1 
WI/ 1 
u9/1 
u9/ 1 
w/ 1 
u9/ I 
WI/ I 
w/l 
us/ 1 
ugf 1 
w/ 1 
WI 1 
ug/ 1 
u9/ 1 
ugll 
u9/ L 
w/ 1 
u9/1 
WI/ 1 
w/l 
WI/ 1 
ug/ 1 
WI 1 
w/ 1 
ug/ 1 
w/ 1 
ug/ I 
WI/ 1 
ug/ 1 
ug/ 1 
u9/ 1 
ug/ I 
us/L 

ug/ 1 
WI 1 
w/ 1 
u9/L 
u9/ I 
w/l 
u9/ 1 
ug/l 
us/i 
ug/l 
ug/ 1 
ugf 1 
us/ 1 
ug/ 1 
us/l 



Naval Air Station Uhiting Field, Milton, Florida 
Site 9 Groundwater Data 

Lab Sample Number: RC016018 RC017012 RC044002 RC045001 
Site WHITING UHITING WHITING UHITING 

Locator 09GOO101 09GOO101 09GOO201 09GOO201 
Collect Date: 23-AUG-96 23-AUG-96 26-AUG-96 26-AUG-96 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

bis(2-Chloroethoxy) methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobenzidine 
Benzo (a) enthracene 
Chrysene 
bis(2-Ethylhexyl) phthalate 
Di-n-octylphthalate 
Benzo (b) fluoranthene 
Benzo (k) fluoranthene 
Bento (a) pyrene 
Indeno (1,2,3-cd) pyrene 
Dibenzo (a,h) anthracene 
Benzo (g,h,i) perylene 

CLP PESTICIDESIPCBS 90-SOiJ 
alpha-BHC 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 U 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

t&I/ I 
.05 u 

ugfl 
WI 1 
us/ 1 
u!3/1 
ugf I 
WI 1 
ug/l 
ug/L 
w/l 
WI I 
WI/l 
w/l 
w I 
ugf k 
ugf 1 
WI 1 
ugf I 
ug/l 
ugf I 
WI I 
ugfl 
w/t 
ugf 1 
ugf 1 
WI I 
WI I 
u!3/~ 
us/ I 
ugf I 
WI I 
WI I 
WI I 
w/l 
us/L 
ugf I 
WI 1 
ugfl 
WI t 
ug/l 
w/l 
ugf 1 
w/l 
ugfl 
ugfl 
ugfl 
u9/ I 
ugfl 
U9fl 
WI I 

us/ I 

10 
10 
10 
IO 
10 
10 
10 
10 
10 
10 
2s 
10 
25 
10 
10 
10 
25 
10 
25 
25 
10 
10 

:: 

:: 
25 
10 
10 
10 
25 
10 
10 
10 

1: 

1: 
10 
10 
10 
10 
10 

1: 

1: 
10 
10 

.05 

ugfl 10 u 
WI I 10 u 
WI I 10 u 
us/ I 10 u 
WI I 10 u 
ug/ 1 10 u 
w/l 10 u 
WI I 10 u 
ugf I 10 lJ 
ugf I 10 u 
WI/ I 25 U 
ug/l 10 u 
WI 1 25 U 
@I/ I 10 u 
ugf I 10 u 
ugfl 10 u 
WI 1 25 U 
us/ 1 10 u 
us/l 25 U 
ug/l 25 U 
WI I 10 u 
WI I 10 u 
u9/ I 10 u 
ug/ I 10 u 
w/ 1 10 u 
ug/l 25 U 
ugf I 25 U 
u9/ 1 10 u 
WI I 10 u 
w/l 10 u 
ug/ I 25 U 
WI I 10 u 
u9/ I to u 
WI I 10 u 
us/ I 10 u 
ugf I 10 u 
WI 1 10 u 
ugfl 10 u 
ug/l 10 UJ 
us/l 10 u 
WI I 10 u 
WI/ 1 10 u 
WI I 10 u 
WI I 10 u 
U9fl 10 u 
us/ I 10 u 
ugf 1 10 u 
WI I 10 u 
us/ 1 10 u 

u9/ I .05 u 

>, 
) 

WI I 
ugf I 
u9/ I 
u9/ I 
ugf I 
ug/l 
ug/ I 
WI I 
us/ I 
ugf I 
ugf I 
ug/ I 
WI I 
WI I 
ugfl 
ugfl 
ugf I 
u9fl 
WI 1 
ugf I 
us/l 
ugf I 
ugfl 
ugfl 
ug/l 
us/L 
w/L 
u9/ 1 
WI I 
WI I 
ugf 1 
wf 1 
u9/ 1 
Ugf 1 
us/ I 
ug/ 1 
&I/ 1 
ug/ 1 
ugf 1 
ub/ 1 
U9fl 
ugf I 
ugf I 
w/ 1 
ugf I 
ugf I 
w/l 
u9/t 
ug/ I 

w/l .05 

ugfl 
ugfl 
u9fl 
ugfl 
ugfl 
ugfl 
ugfl 
ugfl 
ugf 1 
ugfl 
u9/ I 
ugfl 
us/l 
ugfl 
ugfl 
ugfl 
ugfl 
ugfl 
ugfl 
ugfl 
ugfl 
ugfl 
us/l 
u9fl 
ug/l 
us/l 
ugfl 
u9/ I 
ugfl 
ugfl 
ugfl 
w/l 
ugfl 
u9/1 
ugfl 
ugfl 
WI/ I 
u9/ L 
ugfl 
ugfl 
u9fl 
ugfl 
L&T/l 
ugfl 
ug/l 
us/l 
WI/l 
ugfl 
ugfl 

ugfl 

' \ 



Naval Air Station Whiting Field, Milton, Florida 
Site 9 Groundwater Data 

Lab Sample Nmber: RC016018 Rc017012 RC044002 RC045001 
Site UHITING UHITING WHITING UHlTlNG 

Locator 09GOOlOl 09GOOlO1 09GOO201 09GOO201 
Collect Date: 23-AUG-96 23-AUG-96 26-AUG-96 26-AUG-96 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS Di VALUE PUAL UNlTS DL 

beta-EHC 
delta-BHC 
gama-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Enbosulfan I 
Dieldrin 
4,4-DDE 
Endrin 
Endosulfan II 
4.4~ODD 
E&osulfan sulfate 
4,4-DDT 
Methoxychlor 
Endrin ketone 
Endrin aldehyde 
alpha-Chlordane 
ganma-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
ArocIor-1248 
Aroclor-1254 
Aroclor-1260 

CLP METALS AND CYANIDE 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadnim 
Calciun 
Chruaium 
Cobalt 
Copper 
Iron 
Lead 
Magnesiun 
Manganese 

ug/L 

Mercury 
Nickel 
Potassiun 
Selenim 
Silver 
Scdiun 
Thalliua 
Venadilm 
Zinc 

.05 u 

.05 u 

.05 u 

.05 u 

.05 u 

.05 u 

.05 u 
1u 

:1 u 
.l u 
.l u 
.1 u 
.l u 

1: :: 
.l u 
.l u 

.05 u 
-05 u 

5u 
1u 
2u 
1u 
1 u 
1u 
1u 
1u 

104 J 
10.8 u 

.5 u 
66.1 J 

.3 u 
1.2 u 

45000 
2u 

2.3 u 
1.1 u 

.: u" 
60.6 J 

.1 :: 
7.3 u 

13200 
.6 U 

2.5 U 
4570 J 

.6 U 
3.2 U 

3u 

ug/ 1 
w/ 1 
w3/! 
ug/ 1 
ug/ 1 
ug/ I 
ug/ 1 
w/I 
ug/l 
q/l 
ug/l 
ug/l 
ug/l 
us/l 
ug/l 
w/l 
ugll 
w/l 
ug/ I 
w/l 
us/l 
w/l 
w/l 
US/l 
ug/ I 
w 1 
ug/ I 

ug/ I 
w/L 
ug/l 
w/l 
US/l 
q/l 
us/l 
ug/l 
w/l 
ug/ 1 
US/l 
ug/l 
US/l 
US/l 
w/l 
us/l 
iig/ : 
w/l 
ug/ I 
ug/l 
w/l 
US/l 
us/l 

.05 
-05 
.05 
.05 
.05 
.05 
.05 

.1 

.l 

.I 

.l 
1 

:1 
.l 
.5 
-1 
.l 

.05 

.05 
5 
1 
2 
1 
1 
1 

1 

ug/ 1 
w/l 
w/ 1 
q/l 
ugf 1 
ug/l 
ug/ 1 
WI/ 1 
WV 1 
US/l 
WI/ 1 
ug/ 1 
ug/ 1 
ug/ 1 
ug/ 1 
w/l 
ugj ! 
ugll 
u9/l 
w/l 
w/ 1 
w/l 
ug/ 1 

.05 u 

.05 u 

.05 u 

.05 u 

.05 u 

.05 u 

.05 u 
.l u 
.I u 
.l u 
.l u 
.l u 
.l u 
.l u 
.5 u 
.l u 
.l u 

.05 u 

3420 
8.6 U 
3.6 J 
9.9 J 

.3 u 
t.2 u 

36700 
12.3 

2.3 U 
1.1 u 

.: uu 
34 u 

.; :: 
7.3 u 

3910 J 
.6 u 

2.5 u 
1420 J 

.6 U 
21 J 

1.2 u 

w/l 
us/ 1 
w/l 
WI 1 
w/ 1 
u9/ 1 
w/ 1 
WI/ 1 
ug/ 1 
w/l 
w/ 1 
ug/ 1 
w/ 1 
w/ 1 
ug/ 1 
w/ 1 
ug/ 1 
wJ/ 1 
ug/ 1 
w/ 1 
ug/ 1 
ug/ 1 
w/ 1 
w/l 
w/ 1 
us/ 1 
w/ 1 

w/ 1 
ug/ 1 
w/l 
w/l 
us/l 
w/l 
ug/ 1 
w/L 
ug/ 1 
us/l 
ug/ 1 
us/l 
us/l 
w/ 1 
us/ 1 
us/l 
ug/ I 
w/l 
w/l 
w/l 
&I/ 1 
us/l 
W/l 

.05 

.05 

.05 

.05 

.05 

.05 

.05 
.1 

:1 

:1 
.l 

:: 

:1 
.05 
.05 

5 

: 

1 
. 

1 
- 

1 

ug/ 1 
US/l 
ug/ 1 
ug/ 1 
ug/ 1 
WI 1 
us/l 
us/l 
US/l 
us/l 
ugf 1 
w/l 
ug/ 1 
ug/l 
us/ 1 
US/l 
ug/ 1 
w/l 
u9/ 1 
us/ 1 
w/l 
w/l 
ugf 1 
ug/ 1 
ug/ 1 
US/l 
ugf 1 

w/l 
ug/ 1 
w/l 
ug/ 1 
us/ 1 
ug/ t 
q/l 
w/l 
w/ 1 
w/l 
l&/l 
ugfl 
ug/ 1 
w/l 
w/l 
ug/ L 
ug/ 1 
w/i 
us/l 
w/l 

::t 
w/l 



Naval Air Station Uhiting Field, Milton, Florida 
Site 9 Groundwater Data 

Lab Samole Nmber: RC016018 RC017012 RC044002 RC045001 
Site WHITING UHITING UHITING UHITING 

Locator 09c00t01 09GOOtOl 09G00201 09GOO201 
Collect Date: 23-AUG-96 23-AUG-96 26-AUG-96 26-AUG-96 

VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL 

) Cyanide---- -~~ 1.5 u ug/ 1 ug/ I 2.7 u ug/l WI I 

Groundwater Quality 
Alkalinity as CaC03 
Ammonia-N 
Chloride 
Hardness as CaC03 
Nitrate-Nitrite 
Phosphorous-R, Total 
Sulfate 
Sulfide 
Total Dissolved Solids 
Total Kjeldahl Nitrogen 
Total organic carbon 
Total petroleum hydrocarbons 
Dissolved Methane 
Dissolved Organic Carbon 

mg/l 
w/l 
w/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
w/l 
mg/l 
mg/l 
mg/l 
mg/l 

138 
.3 u 
IO u 

105 
.l u 
.l u 

.49 
2u 

136 
.3 u 

1u 

mg/l 
mg/l 
mg/l 
w/l 
mg/l 
mg/l 
w/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

10 
.3 
IO 
10 
.l 
.l 
.I 

1: 
.3 
1 

mgfl 
WI1 
mgfl 
mgfl 
w/l 
mgfl 
mdl 
mgf 1 
mgfl 
mgfl 
mgfl 
mgfl 
mg/l 
@3/l 

94 mgfl 
.3 u W/l 
10 u WI1 
85 mgfl 
.l u mgfl 
.l u &7/l 

9.4 w/l 
2u msfl 

106 mgfl 
.3 u RI/l 

1u mg/l 
mgfl 
mgfl 
ms/l 

10 
.3 
10 
IO 

:1 
.l 
2 

10 
.3 

1 



Naval Air Station Whiting r-leld, Milton, Florida 
Site 9 Groundwater Data 

Lab Sample Number: RC016019 RC017013 Rc016020 RC016019 
Site UWITING UHITING UHITING UHITING 

Locator 09G00301 09c00301 09G00301D 09G003010 
Collect Date: 23.AUG-96 23-AUG-96 23-AUG-96 23-AUG-96 

VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

CLP VOLATILES 90-SOW 
Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
Toluene 
1,1,2,2-Tetrachloroethane 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes (total) 

CLP SEMIVOLATILES 90-SON 
Phenol 
bis(2-Chloroethvl) ether 
2-Chlorophenol 
1.3-Dichlorobenzene 
1;4-Dichlorobenzene 

w/l 
10 UJ 
10 u 
10 u 
IO UJ 
IO u 
46 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

25 
IO u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 UJ 
10 u 
10 u 
10 UJ 
10 UJ 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 

ug/ I 
IO u 
10 u 
10 u 
10 u 
10 u 

w/l 
WI/ 1 
w/l 
ug/ 1 
w/l 
w/l 
ug/.l 
w/l 
w/l 
w/l 
w/l 
US/l 
w/l 
ug/l 
w/l 
w/l 
w/l 
w/l 
w/l 
w/l 
w/l 
US/l 
w/l 
us/l 
ug/ 1 
w/l 
w/l 
w/l 
WI 1 
w/l 
w/l 
w/l 
WI I 

w/l 
ug/ 1 
w/l 
w/l 
w/l 

IO 
10 
3: 
10 
46 
10 
10 
10 
10 
10 

1': 
10 
IO 

1: 
10 

1: 

:o" 
IO 
10 
10 
10 
IO 
IO 
10 
10 

100 
10 

1: 
10 
10 
IO 

ug/ 1 
us/l 
ug/ 1 
US/l 
ug/ 1 
w/l 
w/l 
w/l 
us/ 1 
w 1 
w/ 1 
w/ 1 
w/l 
w/l 
WV 1 
us/l 
w 1 
w/~ 
w/l 
Wl 
w/ 1 
ULlfl 
w/ 1 
w/l 
ug/ 1 
u!3/1 
w/ 1 
WI 1 
w/l 
WI 1 
WI 1 
ug/l 
WI 1 

WI 1 
WI 1 
ug/ 1 
ug/l 
WI 1 

10 UJ 
10 u 
10 u 
10 u 
10 u 
18 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 UJ 
10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

. 

10 u 
10 u 
10 u 
10 u 
10 u 

ugfl 
us/ 1 
WI 1 
w/l 
w3/ 1 
w/ 1 
ug/ 1 
ug/ 1 
WI 1 
WI 1 
ugfl 
ugf 1 
WI 1 
ug/ 1 
us/l 
us/ 1 
WI 1 
us/ 1 
w/l 
ug/ 1 
ug/l 
l&l/L 
us/l 
ug/ 1 
w/l 
WI 1 
WI 1 
WI 1 
WI 1 
w/l 
WI 1 
ugf 1 
ugf 1 

WI 1 10 
ugf 1 
w/l :i 
ug/ 1 10 
WI 1 10 



Naval Air Station Whiting Field, Milton, Florida 
Site 9 Groundwater Data 

Lab Sample Number: RCOl6019 RC017013 RC016020 RC016019 
Site UHITING WHITING WHITING WHITING 

Locator 09GOO301 09G00301 09GOO301D 09GO03OlD 
Collect Date: 23-AUG-96 23-AUG-96 23-AUG-96 23-AUG-96 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS OL 

1.2-Dichtorobenzene 
2:Methylphenol 
2,2-oxybisfl-Chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy) methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-ChLoronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2.4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
I-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
HexachIorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazoke 
Di-n-butylphthalate 
Fluorenthene 
Pyrene 
Butylbenzylphthaiate 
3,3-Dfchlorobenzidine 
Benzo (a) anthracene 
Chrysene 
bis(2-Ethythexyl) phthelate 

IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
25 u 
IO u 
25 u 
IO u 
10 u 
10 u 
25 u 
10 u 
25 u 
25 u 
IO u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 

ug/ 1 
ugf 1 
w/l 
us/ 1 
q/l 
ugl 1 
w/ 1 
w/l 
ug/ 1 
ug/ 1 
w/l 
ug/ 1 
ug/ 1 
ug/ 1 
w/l 
ug/ 1 
ugf 1 
ug/ 1 
ugll 
ug/l 
ug/ 1 
ug/ 1 
us/l 
ug/ 1 
ug/ 1 
ug/l 
ug/ 1 
ug/ 1 
w/l 
us/l 
ug/ 1 
WI/ 1 
ug/l 
us/l 
ugf 1 
w/l 
ug/ 1 
ugf 1 
ug/ 1 
ug/ 1 
ug/ 1 
WI/ 1 
ugll 
w/l 
ugl 1 
WI/ 1 
ug/l 
us/ 1 
ug/ 1 
WV 1 
w/l 
ug/ 1 

10 
IO 
IO 
10 

1: 
IO 
10 
10 
10 
10 
10 
10 
10 
10 

1: 
10 
10 

:t 
IO 
25 
10 
10 
10 
25 
10 
25 
25 
10 
10 
10 

ii 
25 
25 

:: 
10 
25 
10 
10 
10 

1: 

18 

:: 

l&l/l 
WI 1 
us/ 1 

10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
25 u 
IO u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 
10 u 
10 u 
IO u 
25 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
IO UJ 
10 u 
10 u 
10 u 



I 

Naval Air Station Whiting Field, Milton, Florida 
i Site 9 Groundwater Data 

Lab Sample Nmber: RC016019 RC017013 RC016020 RC016019 
Site UHITING UHITING UHITING UHITING 

locator 09G00301 09G00301 09G0030lD 09G0030lD 
Collect Date: 23-AUG-96 23-AUG-96 23-AUG-96 23-AUG-96 

VALUE DUAL UNITS DL VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL 

Di-n-octylphthalate 
Benzo (b) fluoranthene 
Benzo (k) fluoranthene 
Benzo (a) pyrene 
lndeno (1,2,3-cd) pyrene 
Dibenzo (a,h) anthracene 
Bento (g,h,i) perylene 

CLP PESTICIDEWPCBS 90-SOU 
alpha-BHC 
beta-BHC 
delta-BHC 
gamna-BHC (Lindane) 
Heptachlor 
ALdrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4-DDE 
Endrin 
Endosulfan II 
4,4-DDD 
Endosulfan sulfate 
4,4-DDT 
Methoxychlor 
Endrin ketone 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

CLP METALS AND CYANIDE 
Aluninun 
Antimony 
Arsenic 
Bariun 
Beryllim 
CadmiUll 
ce1crun 
Chromiun 
Cobalt 
Copper 
fron 
Lead 
Magnesiun 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

w/~ 
.05 u 
.05 u 
.05 u 
.05 u 
.05 u 
.os u 
.05 u 
.os u 

.l u 

.l u 

.l u 

.I u 

.I IJ 

.l u 

.I u 

.5 u 

.l u 

.1 u 
.05 u 
.05 u 

5u 
1 u 
2u 
1u 
1u 
1u 
IU 
1u 

w/t 
407 
8.6 u 
2.6 J 

27.1 J 
.3 u 

1.2 u 
i5300 

2.: i 
1.1 u 
in 

.5 u 
158 J 

10 
10 
10 
10 
10 
10 
10 

.05 

.05 

.05 

.05 

.05 
-05 
.05 
.05 

.l 

:1 
.l 
.l 

:1 
.5 
.l 
.l 

-05 
.05 

5 
1 
2 

1 
1 
1 
1 

ug/ L 
w/t 
ug/ 1 
ug/l 
ug/ I 
ugf I 
ugf t 

ugf I 
ug/ 1 
ug/ L 
ug/ 1 
q/l 
ug/ I 
ug/ 1 
us/ 1 
usv 1 
ug/ t 
ug/ I 
ug/ 1 
ugf L 
u9/l 
ug/l 
@I/ I 
ug/ I 
ug/ 1 
w/I 
ug/l 
ug/ I 
ug/l 
w/L 
ug/l 
w/ 1 
ugf I 
ug/ L 
ug/l 

ug/ I 
q/i 
ug/ 1 
w/l 
ug/ 1 
ug/l 
ug! ! 
ug/l 
W/l 
w/l 
ugf 1 
w/L 
us/l 

.05 u 

.05 u 

.05 u 

.05 u 
-0s u 
.05 u 
.05 u 
.05 u 

.l u 

.l u 

.1 u 

.l u 

.l u 

.I u 

.l u 

.5 u 

.I u 

.l u 
-05 u 
.05 u 

5u 
1u 
2u 
IU 
IU 

1:: 
IU 

372 
9.3 u 
2.8 J 

25.8 J 
.3 u 

1.2 u 
14600 

2.4 J 
2.3 U 

1;; " 
,.6 U 
160 J 

.05 

.05 

.05 

.05 
*OS 
.05 
.05 
.05 

:1 
.1 

:1 

:1 
.5 

:1 
.05 
.05 

5 

: 

: 

1 
1 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

ug/ 1 10 
w/ 1 10 
w/L 10 
ugf i 10 
w/ 1 10 
ua/ 1 10 
ug/l 10 

us/ 1 
w/l 
ug/ t 
w/ 1 
ug/l 
w/ 1 
w/ 1 
ug/ 1 
ug/ 1 
ug/l 
us/ 1 
ug/ 1 
us/ 1 
us/ 1 
w/ 1 
w/L 
w/l 
ug/ I 
w/l 
ug/ 1 
us/ 1 
us/l 
ug/ 1 
ug/l 
ug/ L 
ugf L 
us/ 1 
ug/ ( 

UC!/ 1 
ug/l 
w/l 
us/ 1 
w/l 
ug/ I 
ugfl 
ugii 
w/l 
w/L 
ug/ 1 
ugf 1 
us/i 



Site 9 Groundwater Data ' 

Lab Sample Number: RC016019 RC017013 RC016020 RC016019 
Site WHITING UHITING WHITING WHITING 

Locator 09GOO301 09G00301 09G0030lD 09G00301D 
Collect Date: 23-AUG-96 23-AUG-96 23-AUG-96 23-AUG-96 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Groundwater Quality 
Alkalinity as CaC03 
Ammonia-N 
Chloride 
Hardness as CaC03 
Nitrate-Nitrite 
Phosphorous-P, Total 
Sulfate 
Sulfide 
Total Dissolved Solids 
Total Kjeldahl Nitrogen 
Total organic carbon 
Total petroleun hydrocarbons 
Dissolved Methane 
Dissolved Organic Carbon 

1.5 .! 
.l u 

7.3 u 
2390 J 

.6 U 
2.5 U 

2070 J 
.6 U 

16.4 J 
14.8 J 

1.5 u 

mgfl 

ugf I 
ugf 1 
w/l 
ugf 1 
ugf I 
ug/ 1 
ugfl 
WI/ 1 
ugf 1 
us/ 1 
ugf 1 

mgfl 
mgfl 
w/l 
v/l 
mgfl 
mgfl 
mgfl 
mgfl 
mgfl 
mgfl 
mgfl 
mgfl 
mg/l 
mgfl 

43 
.3 u 
10 u 
37 
.I u 
.I u 
76 

2u 
50 
.3 u 

IU 

ugf I 
ugf 1 
ugf 1 
us/ 1 
ugf I 
ugf 1 
ugfl 
ugf 1 
w/ 1 
ugf 1 
w/l 

w/l 
mgfl 
mgfl 
mgfl 
mgfl 
mgfl 
mgfl 
w/l 
w/l 
mgfl 
w/l 
mgfl 
m/l 
msf 1 

1.7 J 
.I u 

7.3 u 
2010 J 

.6 U 
2.5 U 

1950 J 
.6 U 

14.3 J 
1.2 u 
1.5 u 

10 

i’o 
IO 
.I 
:3 
2 

10 
.3 

1 

w/ 1 
ugfl 
ugf 1 
ugf 1 
ugf 1 
ugfl 
w/l 
w/ 1 
ugfl 
ugfl 
ugf 1 

W/l 
mgfl 
mgfl 
mgft 
w/l 
mgfl 
mgfl 
N/L 
mS/L 
ml/L 
m/l 
RI/L 
W/l 
W/l 

ugf 1 
ugf 1 
u!?/ 1 
WI/ 1 
u9/ 1 
ugf 1 
ugf 1 
ugf 1 
ugf L 
ugf 1 
ugf 1 

mgfl 
mgfl 
ms! 1 
mgfl 
mgfl 
w/l 
mgfl 
mgfl 
m/l 
mgfl 
mgfl 
mgfl 
mgfl 
mgfl 

i 



.I i- 
Naval Air Station Uhiting Field, Milton, Florida 

Site 9 Groundwater Data 

lab Sample Number: RC016022 
Site UHITING 

Locator 09GOO301 F 
Cal lect Date: 23-AUG-96 

VALUE QUAL UNITS DL 

CLP VOLATILES 90-SOU 
Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disutfide 
l,l-Dichloroethene 
l,l-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
Toluene 
1,1,2,2-Tetrachloroethane 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes (total) 

CLP SEMIVOLATILES 90-SOU 
Phenol 
bis(2-Chloroethyl) ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

us/ 1 

ugf I 

ugf 1 
ug/l 
ugf 1 
us/ 1 
ugfl 
ugf 1 
ugf 1 
ugf I 
ugf 1 
ugf 1 
w/l 
ug/ 1 
ug/ 1 
w/l 
WI/ 1 
ugf 1 
ug/ 1 
ug/ 1 
ug/ I 
ug/ 1 
WI/l 
ug/ 1 
WI/ 1 
ugf 1 
ug/ 1 
ug/ 1 
w/l 
ugf 1 
uw 1 
ug/ 1 
ugf 1 
ug/l 
ug/ 1 

ug/ 1 
ugf 1 
ug/l 
ugf 1 
w/l 



Naval Air Station Whiting Field, Milton, Florida 
Site 9 Groundwater Data 

Lab Sample Number: RCOl6022 
Site UHITING 

Locator 09GOO3Oi F 
Collect Date: 23-AUG-96 

VALUE QUAL UNITS DL 

1,2-Dichlorobenzene 
2-Methylphenol 
2,2-oxybis(l-Chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy) methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
t-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroanitine 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
C-Chlorophenyl-phenylether 
F luorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3+ichlorobenridine 
Benro (a) anthracene 
Chrysene 
bis(2-Ethythexyl) phthalate 

i 

us/l 
us/ 1 
ug/l 
WI/ 1 
ugfl 
ugf 1 
ugfl 
4/L 
us/ 1 
ugf 1 
W/l 
ugf 1 
ugfl 
u9/ 1 
u9/ 1 
ugf 1 
ugf 1 
ug/ 1 
ugfl 
ugf 1 
ug/L 
ug/ 1 
ugfl 
ugf 1 
us/ 1 
ugf 1 
w/l 
ugf 1 
w/l 
ug/ 1 
WI/ L 
ugf 1 
ugfl 
ugf 1 
ugf 1 
ugf 1 
us/l 
w/ 1 
ugf 1 
ugf 1 
ugf 1 
ugf 1 
ugfl 
ug/ 1 
us/l 
ugf 1 
ugf 1 
ugfl 
u9fl 
ugf 1 
u9fl 
ugf 1 

i 



Naval Air Station Whiting Field, Milton, Florida 
Site 9 Groundwater Data 

Lab Sample Number: Rc016022 
Site WHITING 

Locator OPG00301F 
Collect Date: 23-AUG-96 

VALUE PUAL UN!TS DL 

Di-n-octylphthalate 
Benzo (b) fluoranthene 
Benzo (k) fluoranthene 
Benz0 (a) pyrene 
lndeno (1,2,3-cd) pyrene 
Dibenzo (a,h) anthracene 
Benzo Cg.h,i) perylene 

CLP PESTICIDEWPCBS 90-SOU 
alpha-BHC 
beta-BHC 
delta-BHC 
gama-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4-DDE 
Endrin 
Endosulfan II 
4,4-DDD 
Endosulfan sulfate 
4,4-DDT 
Methoxychlor 
Endrin ketone 
Endrin aIdehyde 
alpha-Chlordane 
garrma-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

CLP METALS AND CYANIDE 
Alminus 
Antimony 
Arsenic 
Bariun 
Berylliun 
Cadmium 
Ce!citEi 
Chraniun 
Cobalt 
Copper 
iron 
Lead 
Magnesiua 

ug/ I 

ug/ L 
289 
8.6 U 
2.4 U 

25.4 J 
.3 u 

1.2 u 
1LLl-m I-Y-" 

2.6 J 
2.3 U 
1.1 u 

11.3 J 
.5 u 

151 J 

w/l 
l&l/( 
&l/l 
w/l 
ug/ L 
ug/ I 
ug/l 

w/l 
ug/ I 
w/l 
ug/l 
w/L 
w/l 
ug/ I 
ug/ I 
ug/ i 
w/L 
w/L 
ug/L 
w/L 
ug/L 
@l/l 
ug/k 
w/~ 
ug/ L 
ug/ L 
ug/ I 
w/L 
w/l 
w/l 
ug/ I 
w/l 
ug/ I 
w/L 
w/L 

usI/ I 
q/L 
ug/ L 
ugf L 
ug/ 1 
ug/ L 
lItIll -.a, - 
w/L 
w/l 
ug/ 1 
w/l 
ug/l 
w/l 



Naval Air Station Whiting Field, Milton, Florida 
Site 9 Groundwater Data 

Lab Sample Ntnnber: RC016022 
Site WHITING 

Locator 09G003OlF 
Collect Date: 23-AUG-96 

VALUE QUAL UNITS DL 

Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Groundwater Quality 
Alkalinity as CaC03 
Ammonia-N 
Chloride 
Hardness as CaC03 
Nitrate-Nitrite 
Phosphorous-P, Total 
Sutfate 
Sulfide 
Total Dissolved Solids 
Total Kjeldahl Nitrogen 
Total organic carbon 
Total petroleun hydrocarbons 
Dissolved Methane 
Dissolved Organic Carbon 

1 IJ 
.l u 

7.3 u 
2380 J 

.6 U 
2.5 U 

2030 J 
.6 U 

14.1 J 
4.9 u 

mg/l 

ug/L 
WI/~ 
w/l 
ug/~ 
ugf L 
w/L 
w/t 
w/L 
ug/ I 
w/l 
us/ 1 

mg/l 
mgll 
mg/L 
mg/L 
mg/L 
w/l 
mg/l 
w/l 
W/l 
mg/l 
mg/ t 
mgfl 
w/l 
mgll 



Naval Air Station Whiting Field, Milton, Florida 
Site 10 Groundwater Data 

Lab Sampie Number: RC044003 RC045002 RC044004 RC045003 
Site WHITING IJHITING WHITING UHITING 

Locator lOGO 1OGOOlOl 10G00201 lOG00201 
Collect Date: 26-AUG-96 26-AUG-96 26-AUG-96 26-AUG-96 

VALUE QUAL UNlTS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

CLP VOLATILES 90-SOW 
Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1,1-Dichloroethene 
l;l-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1.2-Dichloroethane 
2:Butanone 
l.l,l-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1.3-Dichloropropene 
Trichioroethene 
Dibromochkoromethane 
1,1,2-Trichioroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
Toluene 
1,1,2,2-Tetrachloroethane 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes (total) 

CLP SEMIVOLATILES 90-SOW 
Phenol 
bis(2-Chloroethyl) ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenrene 
2Methylphenol 
2,2-oxyb:s, I-"...", "p.*op.ll~, * I* rkl#w.~nr new%zt\ 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4-Dimethylphenol 

WI/ 1 
10 UJ 
10 u 
10 u 
10 u 
10 u 
74 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

ugf 1 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 

1: 
10 
10 
74 
10 
10 
10 

1: 
10 
10 
10 
10 
10 

1: 

1: 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

1: 
10 

10 

:: 
10 
10 
10 
10 

:oo 
10 
10 

1: 

:: 

ugf 1 
ugfi 
w/ 1 
ugf 1 
ugf 1 
ugfl 
w/l 
ugfl 
WI/ 1 
ugf I 
us/L 
w/ 1 
ugf 1 
w/l 
ugf 1 
ugf I 
ugf I 
WI/ 1 
ug/l 
us/l 
WI 
ugf 1 
ugf 1 
ugf 1 
ugf I 
ugf I 
w/l 
us/l 
ugf 1 
us/l 
w/ 1 
ugf 1 
w/l 

ugf 1 
ugf 1 
ugf 1 
w/l 
us/l 
ugfl 
ugf 1 
ugf ! 
w/l 
w/l 
l&l/L 
us/l 
w/l 
ugfl 
ugfl 

10 UJ 
10 u 
10 u 
10 UJ 
10 u 
10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 

1: 

1: 
10 
10 
10 
10 
10 
10 

ii 
10 
10 

1: 

:i 
10 
10 

1: 
10 
10 

1: 
10 

1: 
10 
10 
10 

:i 

I 
10 

:i 

1; 

1: 

1: 
10 
10 



Naval Air Station Whiting Field, Milton, Ftorida 
Site 10 ,Groundwater Data 

Lab SampLe Number: RC044003 RC045002 RC044004 RC045003 
Site WHITING WHITING UHITING WHITING 

Locator lOGOOlOl 10G00101 10G00201 lOGO 
Collect Date: 26-AUG-96 26-AUG-96 26-AUG-96 26-AUG-96 

VALUE QUAL UNITS DL VALUE QUA1 UNITS DL VALUE QUAL UNITS 01 VALUE QUAL UNITS DL 

bis(2-Chloroethoxy) methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
HexachIorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclouentadiene 
2,4,6-Trichlorophenol 
2.4,5-Trichlorophenot 
2:ChIoronaphtha'Lene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthytene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2methyLphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenytether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobenzidine 
Benzo (a) anthracene 
Chrysene 
bisf2-EthyLhexvl) phthalate 
Di-n-octyiphthelate 
Benzo (b) fluoranthene 
Bento (k) fluoranthene 
Ben20 (a) pyrene 
fmieno (1,2,3-cd) pyrene 
Dibenro (a,h) anthracene 
Benzo (g,h,i) perylene 

IO u 
10 UJ 
IO u 
10 u 

2 J 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

CLP PESTlCIDES/PCBS 90-SOW ugf 1 
alpha-BHC .05 UJ 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
25 IJ 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 
10 
10 
10 
IO 
10 
10 
10 
10 
10 
25 

:; 
10 
10 

:: 
10 

:z 
10 
10 
10 
10 

:; 
25 
10 
10 
10 
25 
10 

1: 
10 
10 
10 
10 
IO 
10 
10 
10 
10 

?i 
10 

1': 
10 

.05 

w/l 
ugf I 
ug/ 1 
ug/ 1 
us/ 1 
ug/ I 
us/ 1 
w/l 
WI 
ug/ 1 
w/l 
w/L 
ugf 1 
w/l 
ugf I 
KS/ 1 
ugfl 
ugf I 
ugfl 
us/ 1 
us/ 1 
ugfl 
ugf I 
ugf I 
ugf I 
ugf I 
ugfl 
ugf 1 
ugf 1 
ugf 1 
us/ I 
ugfl 
vgf 1 
ugf I 
ugf 1 
ugf 1 
ugf 1 
vgfl 
ugf 1 
vgfl 
vgf 1 
ug/l 
ugfl 
ug/l 
vgf I 
ugf I 
ug/ 1 
WI 
ugf 1 

w/l 

IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
IO u 
25 U 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

.05 u 

ug/l 
ULV I 
ugf 1 
us/ 1 
us/ 1 
ugfl 
ug/l 
us/ I 
us/ 1 
vgfl 
ug/ 1 
ug/ 1 
us/ 1 
w3/ I 
ugf I 
ugf I 
ugf 1 
us/ I 
vgf 1 
us/ 1 
vgf 1 
us/l 
WI/ I 
ug/ I 
ugf 1 
WI 
ugf I 
WI/ I 
ugfl 
us/ 1 
ug/ I 
vgf 1 
w/ 1 
us/l 
ug/ I 
ug/ 1 
WV 1 
WI/ I 
w/L 
ug/ 1 
us/ I 
w I 
w/ 1 
WI/ 1 
ugf 1 
ug/l 
iw I 
W! 
w/l 

W/l 

10 

1: 
10 
10 
10 

1: 
IO 
10 
25 

:z 
10 
10 

:i 
10 
25 
25 
10 

:oo 

:: 
25 
25 
10 

1: 
25 
10 

:i 
10 

1: 

1: 

1: 
10 

1: 

:i 

ii 

.05 

vgfl 
ugfl 
vgf 1 
ug! 1 
vgfl 
us/l 
ugf I 
ugf I 
ugfl 
us/l 
ugf 1 
vgfl 
us/ 1 
ugf 1 
ugf I 
ugfl 
ugfl 
ugfl 
ugfl 
ugf I 
us/ I 
vgfl 
ugfl 
ug/l 
vgfl 
vgf I 
VW I 
ug/ I 
ug/ I 
w/ 1 
us!/ 1 
ugfl 
WI/ 1 
us/l 
ug/1 
WI/ 1 
vi/l 
WI/ 1 
WI/ 1 
w 1 
WI/ 1 
us/ 1 
ugf 1 
ugf 1 
ug/ 1 
w/l 
ug/ I 
w/ 1 
ugf 1 

WI/ 1 



Naval Air Station Whiting Field, Milton, Florida 
Site 10 'Crounduater Data 

Lab Sample Number: RC044003 RC045002 RC044004 RC045003 
Site WHITING WHITING UHITING UHITING 

Locator 1OGOOIO1 10G00101 lOGOO201 lOGOO201 
Collect Date: 26-AUG-96 26-AUG-96 26-AUG-96 26-AUG-96 

VALUE PUAL UNITS DL VALUE OUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

beta-BHC 
delta-BHC 
samna-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4-DDE 
Endrin 
Endosulfan II 
4,4-DDD 
Endosulfan sulfate 
4,4-DDT 
Methoxychlor 
Endrin ketone 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-I242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

CLP METALS AN0 CYANIDE 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesiun 
Manganese 
Hercury 
Nickel 
Potassim 
Seleniun 
Siiver 

ug/ 1 

Sodiun 
fhaltiun 
Van&dim 
ZinC 

.OS UJ 

.OS UJ 
-05 UJ 
.OS UJ 
.OS UJ 
.OS UJ 
-05 UJ 

.I UJ 

.l UJ 

.l UJ 

.l UJ 

.l UJ 

.l UJ 

.I UJ 

.S UJ 

.I UJ 

.l UJ 
.OS UJ 
.OS UJ 

5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

30.9 u 
8.6 U 

.s u 
16.8 J 

.3 u 
1.2 u 

1140 J 
2u 

2.3 U 
1.1 u 

301 J 
1I.I 

.I u 
7.3 u 

3*on I C”,” ” 

.6 U 
2.5 u 

2090 J 
.6 U 

1.2 u 
28.6 

us/ 1 
ug/ 1 
WI/ 1 
ug/ 1 
ug/ 1 
ug/l 
ug/ 1 
ug/ 1 
ug/ 1 
us/ 1 
ug/ 1 
Ml/ 1 
u!3/ 1 
ug/ 1 
ug/ 1 
us/l 
w/l 
us/l 
w/l 
w/l 
ug/ 1 
ug/ 1 
ug/ 1 
w/l 
w/ 1 
w/l 
WI/ 1 

w/ 1 
ug/ 1 
WI/ 1 
w 1 
ug/l 
ug/ 1 
WI/ 1 
w/ 1 
ug/ 1 
&I/ 1 
ug/l 
WI/ 1 
ug/ 1 
ug/ 1 
ug/ 1 
us/ 1 
ugf ! 
u9/ t 
ug/ 1 
w/l 
ug/ 1 
ug/ 1 
u9/ 1 

.os 

.os 

.os 

.os 
-0s 
.os 
-0s 

.l 

.I 

.l 

.l 

.l 

:1 
.S 
.I 
.l 

.os 

.os 
S 

: 

1 

1 
1 

w/l 
ug/ 1 
w/l 
ug/l 
w/l 
l&l/ 1 
w/ 1 
w 1 
w/l 
w/l 
w/l 
ug/l 
WI 
w/l 
u9/1 
u!3/ 1 
ug/ 1 
w/l 
ug/l 
w/l 
w/l 
w/l 
ug/l 
ug/l 
w/l 
ug/l 
ug/l 

w/l 
ug/ 1 
ug/ 1 
ug/ 1 
ug/ 1 
ug/ 1 
ug/ 1 
ug/ 1 
ug/ 1 
&I/ 1 
ug/ 1 
WI/ 1 
ug/ 1 
ug/l 
ug/ 1 
u9/1 
ugf ! 
ug/l 
us/l 
w/L 
ug/l 
ug/ 1 
u9/1 

.os u 
-0s u 
.os u 
.os IJ 
.os u 
.os u 
.os u 

.I u 

.l u 

.l u 

.1 u 

.I u 

.l u 

.l u 

.s u 

.I u 

.I u 
.os u 
.os u 

5u 
1u 
2u 
lU 
1u 
lU 
IU 
1u 

171 u 
8.6 u 

.5 u 
11 J 
.3 u 

1.2 u 
446 U 

2.: :: 
1.1 u 
113 

.5 u 
355 J 
3.5 J 
.ll u 
7.3 u 
417 u 

.6 lJ 
2.5 u 

2360 J 
-6 U 

1.2 u 
3.7 u 

ug/l 
ug/ 1 
u9/1 
ugf 1 
us/ 1 
ug/l 
WI/ 1 
ug/l 
WI/ 1 
ug/l 
ug/l 
w/l 
ug/l 
w/l 
ug/l 
ug/ 1 
us/ 1 
ug/l 
us/l 
w/l 
WI/ 1 
ugf 1 
WI/ 1 
us/l 
ug/l 
us/l 
ug/l 

WI/ 1 
u9/ 1 
u9/1 
ug/l 
us/l 
ug/ 1 
us/l 
ug/ 1 
w/ 1 
ug/l 
ug/l 
us/L 
u9/1 
u9/1 
ug/ 1 
WI/ 1 
ug! ! 

::t 

::: 
W/l 
Us/l 

.05 

.05 

.05 

.05 

.05 

.05 

.05 
.l 
.I 

:1 
.I 

:1 

1: 
.l 

.os 

.05 
5 

: 

1 

1 
1 

ug/ 1 
ug/l 
w/l 
w/ 1 
ug/ 1 
WI/ 1 
u9/ 1 
ug/ 1 
ug/l 
ug/l 
w/ 1 
WI/ 1 
WI/ 1 
ug/ 1 
ug/l 
ug/ 1 
ug/ 1 
ug/l 
ug/ 1 
w/l 
ug/ 1 
WI/ 1 
ug/ 1 
ug/l 
ug/ 1 
w/ 1 
w/l 

XI/ 1 
ug/ 1 
ug/l 
ug/ 1 
w/ 1 
ug/ 1 
WI/ 1 
WV 1 
&I/ 1 
w/ 1 
u!3/ 1 
ug/ 1 
us/l 
u9/1 
ug/l 
ug/l 
ugf ! 
w/l 
us/l 
w/ 1 
ug/l 
us/ 1 
ug/l 



Naval Air Station Uhiting Field, Milton, Florida 
Site 10 Groundwater Data 

Lab Sample Nunber: RC044003 RC045002 RC044004 RC045003 
Site UHITING UHITING WHITING WHITING 

Locator 10G00101 10GO0101 lOG00201 10c00201 
Collect Date: 26-AUG-96 26-AUG-96 26-AUG-96 26-AUG-96 

VALUE PUAL UNITS DL VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL 

Cyanide 1.8 U ugf 1 ugfl 4.5 u us/l w3/ 1 

Total petroleum hydrocarbons mgfl v/l mgfl w/l 

Grounduater Duality m/l 
Alkalinity as CaC03 mgfl 
Ammonia-N mgfl 
Chloride mgfl 
Hardness as CaC03 mgfl 
Nitrate-Nitrite mgfl 
Phosphorous-P, Total mg/l 
Sulfate mgfl 
Sulfide mgfl 
Total Dissolved Solids mgf 1 
Total Kjeldahl Nitrogen mg/l 
Total organic carbon mgfl 
Total petroleun hydrocarbon S mg/l 
Dissolved Methane mg/l 
Dissolved Organic Carbon mgfl 

IO u m/l 
.3 u mgfl 
10 u mgfl 
IO u mgfl 
.l u mgfl 
.l u msfl 

-25 w/l 
2u mgfl 

14 m9/1 
.3 u mgfl 
IU w/l 

mgfl 
w/l 
mgfl 

IO 

ii 
10 
.I 
.I 
.l 

1: 
.3 

1 

m9fl 
m/l 
WI/l 
mgfl 
mgfl 
w/l 
mgfl 
m9fl 
mgfl 
mgfl 
mgfl 
mgfl 
m9/1 
mgfl 

10 u w/l 10 
.3 u m/l .3 
IO u WI/l 10 
10 u ml/l 10 
.I u rag/l 
.I u mgfl :1 
.4 w/l .I 
2u w/l 

10 mgfl 1; 
.3 u mgfl .3 

1u @l/l 1 
n-Q/l 
w/l 
m/l 



APPENDIX H 

SURFACE WATER SAMPLE ANALYTICAL DATA 



Naval Air Station Uh,iting Field, Milton, Florida 
Site 9 Surface Uater Data 

Lab Sample Number: RA903001 RAP03001 RA903002 RAP03002 
Site WHITING UHITING UHITING WHITING 

Locator 09u00101 09w00101 OPUOOlOlD 09UOOlOlD 
Collect Date: OS-JAN-96 OS-JAN-96 OS-JAN-96 OS-JAN-96 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

CLP VOLATILES 90-SOW 
Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1,1-Dichloroethene 
I,l-Dichloroethane 
l,L-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
Toluene 
1,1,2,2-Tetrachloroethane 
Chlorobenzene 
Ethylbentene 
Styrene 
Xylenes (total) 

CLP SEMIVOLATILES 90-SON 
Phenol 
bis(2-Chloroethyl) ether 
2-Chlorophenol . 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
l-2-Dichlorobenzene 
2:Methylphenol 
2,2-oxybistl-Chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
1s0ptl0rotv2 
2-Nitrophenol 
2,4-Dimethylphenol 

ugf 1 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
IO u 
IO u 
IO u 
10 u 

ug/ 1 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 Li 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

ug/l 
ug/l 
ug/l 
l&J/l 
ugfl 
w/l 
ugf 1 
ug/l 
ug/ 1 
w/l 
ug/ 1 
ug/l 
ug/l 
@l/I 
w/l 
w/l 
ug/l 
ug/l 
ug/ 1 
ugfl 
w/l 
ug/ 1 
w/l 
w/ 1 
w/l 
ug/ 1 
w/l 
w/l 
w/ 1 
w/l 
ug/ 1 
ugfl 
w/ 1 

w/ 1 
w/l 
w/l 
ug/l 
WI/ I 
&I/l 
w/l 
ugi i 
w/l 
w/l 
U9fL 
us/l 
vgfl 
w/L 
w/l 

10 
10 
10 
IO 
10 
IO 
IO 
10 
10 

1: 
10 
IO 
10 
IO 
IO 
IO 
10 
10 

:: 

:i 
10 

100 
10 
IO 
10 
IO 
10 
10 
ID 

10 
IO 
IO 

:x 

:8 
IO 

:x 

:x 

:x 
IO 

w/l IO u 
ugf 1 10 u 
us/ 1 IO u 
ugf 1 IO u 
w/L IO u 
us/ 1 IO u 
ugfl IO u 
ugf 1 IO u 
ugfl IO u 
ugfl IO u 
ugfl 10 u 
w/l 10 u 
ugfl IO u 
ug/l IO u 
ugf 1 IO u 
ug/l IO u 
ugfl 10 u 
ugf 1 IO u 
ugfl IO u 
ugf 1 IO u 
ugfl IO u 
ugf 1 IO u 
ugfl IO u 
w/l IO u 
ugf 1 IO u 
ugf 1 IO u 
w/l IO u 
ugf 1 IJ 
w/l 10 u 
u9fl IO u 
w/l 10 u 
ugfl IO u 
us/l 10 u 

w/l 
ugf 1 
us/l 
ugf 1 
ugf 1 
ugf 1 
ugfl 
..“,I WV . 
u9fl 
ugf 1 
w/L 
w/i 
w/l 
ugf 1 
ug/ 1 

IO u 
10 u 
IO u 
10 u 
IO u 
IO u 
10 u 
IO l! 

1': i 
10 u 
10 u 
10 u 
10 u 
ID U 

us/ 1 
w/l 
U9fl 
us/l 
ugf 1 
ugf 1 
WI/ 1 
ugfl 
WI/ 1 
w/l 
uw 1 
w/l 
WI/ 1 
ugfl 
U9fl 
ug/ 1 
WI/ 1 
usI/ 1 
ugf 1 
u9fI 
WI/ 1 
w/L 
ugf 1 
ugfl 
w/l 
ug/ 1 
WI/l 
w/ 1 
u9/ 1 
w/l 
w/ 1 
U9fl 
WV I 

w/ 1 
us/l 
u9/ 1 
us/l 
w/ 1 
w/ 1 
w 1 
ugf 1 
u9/l 
09/l 

2;: 

2;: 
WI 

. 



Naval Air Station Uhiting Field, Milton, Florida 
Site 9 Surface Water Data 

Lab Sample Number: RA903001 RA903001 RA903002 RAP03002 
Site WHITING UHITING UHITING WHITING 

Locator 09w00101 09u00101 09U001010 O9WOOlOlD 
Collect Date: OS-JAN-96 OS-JAN-96 OS-JAN-96 OS-JAN-96 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

bis(2-Chloroethoxy) methane 
2.4.Dichlorophenol 
1]2,4-Trichlbrobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobenzidine 
Benzo (a) anthracene 
Chrysene 
bis(2-Ethylhexyl) phthalate 
Di-n-octylphthalate 
Benzo (b) fluoranthene 
Benzo (k) fluoranthene 
Benro (a) pyrene 
ldeno (1,2,3-cd) pyrene 
Dibenzo (a,h) anthracene 
Ben20 (g,h,i) perylene 

10 u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
10 u 
IO u 
10 u 
25 U 
10 u 
2s u 
IO u 
10 u 
10 u 
2s u 
IO u 
2s u 
2s u 
IO u 
10 u 
IO u 
10 u 
10 u 
25 U 
2s u 
IO u 
10 u 
IO u 
2s u 
10 u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
IO u 
IO u 
IO u 
ID U 
10 u 
IO u 

CLP PESTICIOEWPCBS 90.SOU w/ 1 
alpha-BHC .05 UJ 

WI/ 1 
WI/ 1 
ug/ 1 
ugfl 
ugf 1 
ugfl 
ugf 1 
ug/ 1 
ugfl 
ug/ 1 
ug/ 1 
us/ 1 
ugf 1 
ugf 1 
WI/ 1 
us/ 1 
ugf 1 
ug/ 1 
us/ 1 
ugf 1 
l&l/l 
ugf 1 
ug/l 
w/l 
ugf 1 
ug/ 1 
ugf 1 
w/L 
ugf 1 
ugf 1 
ugf 1 
ug/ 1 
ug/ 1 
us/ 1 
ugfl 
ug/l 
u9fl 
ug/ 1 
ugf 1 
ug/ 1 
ugf 1 
ugf 1 
ug/ 1 
ugf 1 
ugf 1 
ugfl 
ug/ 1 
ugf 1 
ugf 1 

ugf 1 

10 
IO 
10 
10 
IO 
IO 
IO 
10 
10 
IO 
2s 
10 
25 
IO 
10 
IO 
25 
10 
25 
2s 
10 
10 

:: 

:; 
25 
IO 
10 
10 
25 
10 
10 
IO 

:: 
IO 
10 
10 
IO 

1T: 

1: 

1x 

1: 
10 

ugfl IO u 
ugf I IO u 
ugfl IO u 
ugf I 10 u 
ugf 1 10 u 
ugfl 10 u 
ugf 1 IO u 
w/l IO u 
ugf I IO u 
ugf 1 10 u 
ugfl 2s u 
ugfl 10 u 
ugfl 2s u 
ugf 1 IO u 
WI/ 1 10 u 
ugf 1 IO u 
us/l 25 U 
ugf 1 10 u 
ugfl 25 u 
ugfl 25 U 
ugf 1 IO u 
ugf 1 IO u 
ugf 1 10 u 
w/l IO u 
w/l IO u 
ugfl 25 U 
ugfl 25 U 
ugfl 10 U 
ugfl IO U 
ugfl 10 u 
ugf 1 25 U 
ugfl IO u 
ug/I IO u 
ugf 1 IO u 
us/l 10 u 
ug/l 10 u 
ugfl IO u 
ugfl IO u 
WI/ 1 IO u 
WI/ 1 IO u 
ugfl 10 u 
WI/ 1 IO u 
ugf 1 IO u 
ugf 1 IO u 
ug/ 1 10 u 
ugf 1 10 u 
ugf 1 10 u 
WI/ 1 IO u 
ug/ 1 10 u 

.05 ug/ 1 .OS UJ 

WI/ I 
w/l 
ugfl 
elf 1 
WV 1 
w/ 1 
us/l 
w/l 
ug/ 1 
WV 1 
w/ 1 
w/l 
f-w 1 
w/ 1 
u!3/ 1 
w/ 1 
w/ 1 
u9/ 1 
w/ 1 
w/ 1 
us/l 
w/ 1 
u9/ 1 
usIf 
ug/ 1 
WI/ 1 
WI/l 
ugf 1 
WI/l 
&I/ 1 
WI/ 1 
w/ 1 
u9/ 1 
u9/ 1 
WI/ 1 
w/l 
w/l 
w/ 1 
ug/ 1 
u9/ 1 
ug/l 
ugf 1 
w/ 1 
w/ 1 
u9/ 1 
W/l 
u9/ 1 
U9fl 
WI 1 

w/l 

w/l 
ugf 1 
w/ 1 
w/ 1 
us!/ 1 
u9/ 1 
w/l 
w/L 
ug/ 1 
w/ 1 
ug/ 1 
ugf 1 
ug/ 1 
w/ 1 
us/ 1 
wlf 1 
ug/ 1 
us/ 1 
ugf 1 
ug/ 1 
w/l 
us/ 1 
w/ 1 
usI/ 1 
u9/ 1 
ugf 1 
w/ 1 
WI/ 1 
ugf 1 
WI/ 1 
ugfl 
WI/ 1 
ugf I 
ugf 1 
w/ 1 
w/l 
ug/ 1 
ug/ 1 
ugf 1 
ugf 1 
WI/ 1 
ugf 1 
WI/ 1 
ugf 1 
us/ 1 
ug/ 1 
us/l 
u9/ 1 
us/ 1 

us/ 1 

1 



b 
Naval Air Station UhitinS 

Site 9 Surface Uater Data 

Lab Sample Number: RAP03001 RAP03001 RA903002 RAP03002 
Site UHITING WHITING WHlTlNG WHITING 

Locator 09w00101 09w00101 09WOOlOlD 09WOOlOlD 
Collect Date: 05-JAN-96 05-JAN-96 OS-JAN-96 OS-JAN-96 

VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL 

beta-L-THC 
delta-BHC 
gamna-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4-DDE 
Endrin 
Endosulfan II 
4,4-DDD 
Endosulfan sulfate 
4,4-DDT 
Methoxychlor 
Endrin ketone 
Endrin aldehyde 
alpha-Chlordane 
samna-Chlordane 
foxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

CLP METALS AND CYANIDE 
Aluminum 
Antimony 
Arsenic 
Barium 
Berylliun 
Cadnim 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesia 
Manganese 
Mercury 
Nickel. 
Potassim 
Seleniun 
Silver 
Sodium 
Thallim 
Venadiua 
Zinc 

WI/ 1 

.05 UJ 

.05 UJ 

.05 UJ 

.05 UJ 

.05 UJ 

.05 UJ 

.05 UJ 
.l UJ 
.l UJ 
.l UJ 
.l UJ 
.l UJ 

1 UJ 
:l UJ 
.5 UJ 
.l UJ 
.l UJ 

.05 UJ 

.OS UJ 
5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

123 J 
60 u 
.6 J 

200 UJ 

::: 
760 J 

10 u 
50 u 
25 U 

118 
3u 

234 J 
12.2 J 

.2 u 
40 u 

313 J 
5U 

10 u 
904 J 

10 u 
50 u 
20 UJ 

w/ 1 
w/t 
w 1 
w/l 
UC!/ 1 
ug/ I 
w/L 
ug/ 1 
WI/ 1 
ug/L 
ug/ 1 
w/ 1 
ug/L 
w/L 
ugf I 
w 1 
ug/ 1 
ug/ 1 
ug/ 1 
w/L 
u9/l 
us/l 
q/l 
ug/l 
ug/l 
ug/ I 
ug/ 1 

w/l 
ug/l 
ug/ 1 
w/L 
w/l 
UC?/ 1 
w/l 
w/L 
us/ I 
us/t 
us/L 
ug/ 1 
ug/ 1 
w/l 
us/l 
ug/l 
ug/ 1 
iigii 
ug/l 
ug/l 
ug/ 1 
ugfl 
us/l 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

:3 

:1 
.l 
.l 
.l 
.5 
.1 
.l 

.05 

.05 
5 

: 
1 
1 

1 
1 

200 
60 

2:: 

: 
5000 

:: 
25 

100 

500: 
15 
.2 

50:: 
1'0 

5000 

:: 
20 

w/ 1 .05 UJ 
us/l .OS UJ 
us/ I .05 UJ 
ug/l .05 UJ 
w/ 1 .05 UJ 
us/l .05 UJ 
WL .05 UJ 
ug/l .l UJ 
w/L .I UJ 
ug/ I .l UJ 
ug/ 1 .l UJ 
ug/l .l UJ 
ug/ 1 .l UJ 
ug/ 1 .I UJ 
ug/l -5 UJ 
ug/ 1 .l UJ 
ug/ 1 .l UJ 
w/l .05 UJ 
Q/L .05 UJ 
us/ 1 5 UJ 
us/l 1 UJ 
w/l 2 UJ 
ug/l 1 UJ 
ug/ 1 1 UJ 
ug/l 1 UJ 
w/l 1 UJ 
ug/ 1 1 UJ 

ug/ I 
w/L 
ug/t 
w/l 
w/L 
ug/ I 
us/ 1 
w/l 
ug/ I 
ug/l 
ug/ 1 
ug/ 1 
ug/l 
ug/l 
ug/ I 
ug/ 1 
ug/ 1 
ug/ ! 
ug/ L 
w/L 
ug/l 
ug/ 1 
ug/ 1 

129 J 
60 II 
10 u 

200 UJ 
5U 
5U 

726 J 
10 u 
50 u 
25 U 

105 

23: :: 
12 J 
.2 u 
40 u 

298 J 
.5 u 
10 u 

893 J 
10 u 
50 u 
20 UJ 

.os 

.OS 

.05 
*OS 
.05 
.05 
.OS 

:1 

:1 
.I 
.l 

:: 

:1 
.05 
.05 

5 

: 

1 

1 
1 

200 
60 

2:: 

: 
5000 

10 

:i 
100 

3 
5000 

15 

is 
5000 

5 

50:: 

28 
20 

ug/ 1 
ug/ 1 
WI/ 1 
ug/l 
WI/ 1 
us/ 1 
ug/ 1 
us/l 
ug/l 
ug/ 1 
ug/ 1 
WI/ 1 
ugf 1 
ug/l 
ug/ 1 
ug/l 
ug/ 1 
us/ 1 
us/ 1 
ugl I 
ug/l 
w/L 
WI/ 1 
u&l/ 1 
ug/ 1 
ug/ 1 
ug/ 1 

ug/l 
w/L 
WI/ 1 
q/l 
w/l 
w/ 1 
WV 1 
ug/ 1 
w/ 1 
w/l 
ug/ 1 
ug/ 1 
w/l 
ug/l 
ug/ 1 
ug/ 1 
ug/l 
ug/l 
ug/ 1 
us/ 1 
ug/l 
ug/ 1 
ugfl 



Naval Air Station Uhiting Field, Milton, Florida 
Site 9 Surface Water Data 

Lab Sample Number: RAP03001 RA903001 RA903002 RAP03002 
Site UHITING WHITING WHITING WHITING 

Locator 09w00101 09w00101 09UOOlOlD 09u00101D 
Collect Date: OS-JAN-96 05-JAN-96 OS-JAN-96 OS-JAN-96 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE WAL UNITS DL VALUE QUAL UNITS DL 

Cyanide 10 u w/l 10 us/ 1 10 u ug/ 1 

TotaL petrolelm hydrocarbons mg/ 1 .06 U mg/ 1 .06 mg/l 

Groundwater Quality 
Alkalinity as CaC03 
Arnaonia-N 
Chloride 
Hardness as CaC03 
Nitrate-Nitrite 
Phosphorous-P, Total 
Sulfate 
Sulfide 
Total Dissolved Solids 
Total Kjeldahl Nitrogen 
Total organic carbon 
Total petroleum hydrocarbons 
Dissolved Methane 
Dissolved Organic Carbon 

mg/l 
mg/ 
w/ 
w/ 
W 
mg/ 
mgl 
w/ 
w/ 
msl 
m91 
mg/ 
W 
mg/ 
wif 

mg/l 
mg/L 
mg/l 
mgfl 
ms/ 1 
w/l 
ms/l 
mg/l 
mg/l 
mg/l 
ms/L 

.06 U m9/1 
mg/l 
ms/ 1 

.06 

@l/l 
m/L 
mg/l 
mg/ 1 
mg/l 
mg/ 1 
w/l 
mg/ 1 
m/l 
mg/l 
mg/l 
mg/l 
mgfl 
mg/l 

10 

.07 u 

-07 u 

ug/ 1 
mg/l .07 

mg/l 
WI/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mgll 
mg/l 
mgfl .07 
mg/l 
mgfl 



APPENDIX I 

ECOLOGICAL SAMPLE DATA AND FOLMULAS 



Appendix I - 1 
Statistical Analyses of Biological and Chemical Data 

Slte 10 Surface Soil 

Remedial Investigation Report 
Site 9. Waste Fuel Disposal Pit. and Siie 10. Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Miiton, Flonda 

TRPH in Surface Soil versus Earthworm Growth 
TRPH 

Surface Soil Earthwor Lettuce Seed Regression Output: 
@w&i) Growth (ermination (%) Constant 

Sample I c4 (Y) (Y) Std Err of Y Est 
R Squared 

lONO 65.55 3.2 60 No. of Observations 
lON0030 666 95 Degrees of Freedom 
iON 3.3 6:; 63 

X Coefficient(s) -0.0159 
Std Err of Coef. 0.00236 

versus Lettuce Seed Germmar) 

5.46134 
1.20562 
0.97837 

3 
1 

Regressron Output: 
Constant 70.6556 
Std Err of Y Est 18.3423 
R Squared 0.46822 
No. of Observations 3 
Degrees of Freedom 1 

X Coefficient(s) 0.03369 
Std Err of Coef. 0.03591 

Benzo(b)fluoranthene m Surface Soil versus Earthworm Growth 
Benzo(b)Ruoranthene 

versus Lettuce Seed Germmzq 

Surface Soil Earthwor Lettuce Seed 
@w/kg) Growth (ermmation (%) 

Sample I (X) (Y) (Y) 

lON0020 0.175 3.2 60 
lON0030 0.53 -5 95 
lON0050 0.092 6.2 a3 
BKN0030 0.2 .3 94 
BKNOOl 0 0.78 29 43 

Regression Output: Regression Output: 
Constant 17.3535 Constant 61.2197 
Std Err of Y fst 12.4439 Std Err of Y Est 23.6556 
R Squared 0.26945 R Squared 0.19055 
No. of Observations 5 No. of Observations 5 
Degrees of Freedom 3 Degrees of Freedom 3 

X Coefficient(s) -36.545 X Coefficient(s) 56.5398 
Std Err of Coef. 36.6435 Std Err of Coef. 69.6595 

Chrysene in Surface Soil versus Earthworm Growth versus Lettuce Seed Germin;;] 

Chrysene 
Surfece Soil Earthwor Lettuce Seed 

VW/kg) Growth ( ermination (%) 
Sample I (X) (Y) (Y) 

lON0020 0.17 3.2 60 
lON0030 0.51 -5 95 
lON0050 0.04 6.2 63 
BKN0030 0.2 8 94 
EKNOOlO 0.18 29 43 

Regression Output: 
Constant 15.6364 
Std Err of Y Est 12.9177 
R Squared 0.21276 
No. of Observations 5 
Degrees of Freedom 3 

Regression Output: 
Constant 64.0727 
Std Err of Y Est 24.3275 
R Squared 0.14393 
No. of Observations 5 
Degrees of Freedom 3 

X Coefficient(s) -33.436 X Coefftcient(s) 49.6694 
Std Err of Coef. 37.1357 Std Err of Coef. 69.9367 

Pyrene in Surface Soil versus Earthworm Growth versus Lettuce Seed Germlnatton] 

Pyrene 
Surface Soli Earthwor Lettuce Seed 

(mghg) Growth ( ermtnation (%) 
Sample I (Xl (Y) (Y) 

lON0020 0.23 3.2 60 
lON0030 1 -5 95 
lONO 0.046 6.2 63 
BKN0030 0.2 8 94 
BKNOOlO 0.18 29 43 

Regression Output: 
Constant 
Std Err of Y Est 
R Squared 
No. of Observations 
Degrees of Freedom 

14.4967 
11.997 

0.32098 
5 
3 

Regression Output: 
Constant 66.443 
Std Err ot Y Est 23.7173 
R Squared 0.16634 
No. of Observations 5 
Degrees of Freedom 3 

X Coefficient(s) -16.776 X Coefflclent(s) 25.6365 
Std Err of Coef. 15.7671 Std Err of Coef. 31.1707 

4,4-DDT !n Surface Soil versus Earthworm Growth versus Lettuce Seed Germiir] 

4.4.DQT 
Surface Soil Earthwor Lettuce Seed 

(w/kg) Growth (ermmatlon (%) 
Sample I (Xl (Y) (Y) 

lON0020 0.008 3.2 60 
lON0030 0.0018 -5 95 
lONO 0.0021 6.2 63 
BKNOOJO 0.0037 8 94 
BKNOOlO 0.0016 29 43 

RegressIon Output: 
Constant 
Std Err of Y Est 
R Sauared 
No. of Observatmns 
Degrees of Freedom 

X Coefficient(s) -1165 
Std Err of Coef. 2666.46 

12.3341 
14.1168 
0.05982 

5 
3 

Regrewon Output: 
Constant 61.7668 
Std Err of Y Est 25.6127 
R Squared 0.0511 
No. of Observations 5 
Degrees of Freedom 3 

X Coeffwent(s) -1944.5 
Std Err of Coef. 4037.92 

Aroclor-1254 In Surface SolI versus Earthworm Growth versus Lettuce Seed Germination] 

Aroclor-1254 
Surface Soil Earthwor Lettuce Seed Regression Output: Regression Outpul: 

owkg) Growth (ermmation (%) Constant 10.5331 Constant 10.5331 

,,“=-Y 
Sample I (9 (Y) (Y) Std Err of Y Est 13.9439 Std Err of Y Est 13.9439 

R Squared 0.0627 R Squared 0.0827 
lON0020 0.365 3.2 60 No. of Observations 5 No. of Observations 5 

. lON0030 0.051 -5 95 Degrees of Freedom 3 Degrees of Freedom 3 
lON0050 0.019 6.2 63 



ADDendix I - 1 
Statistical Analyses of Biological and Chemical Data 

Ske 10 surface Soil 

Remedial lnvestigatmn Report 
Sine 9, Waste Fuel Disposal Pit, and Site 10. Southeast Open Disposal Area (A) 

Naval Air Station Whiting Field 
Milton, Florida 

EKN0030 
BKNOOlO 

0.019 8 94 X Coefficient(s) -23.868 X Coefficient(s) -23.868 
0.018 29 43 Std Err of Coef. 45.8932 Std Err of Coef. 45.8932 

Aluminum in Surface Soil versus Earthworm Growth Versus Lettuce Seed Germmatron 1 

Aluminum 
Surface Soil Earthwor Lettuce Seed 

(me:kg) 
Growth (ermination (%) 

Sample I x (Y) (Y) 

lON0020 7425 3.2 60 
lON0030 10200 62 95 
lONO 9740 83 
BKN0030 5610 a 94 
EKNOOlO 5590 29 43 

Regression Output: Regression Output: 
Constant 39.9126 Constant 35.747 
Std Err of Y Est 10.1842 Std Err of Y Est 22.9053 
R Squared 0.51968 R Squared 0.2411 
No. of Observations 5 No. of Observations 5 
Degrees of Freedom 3 Degrees of Freedom 3 

X Coefficient(s) -0.0041 X Coefficient(s) 0.00509 
Std Err of Coef. 0.00232 Std Err of Coef. 0.00521 

Vanadium in Surface Soil Versus Earthworm Growth Versus Lettuce Seed Germination 

Vanadrum 
Surface Soil Earthwor Lettuce Seed Regression Output: 

Imolkol Growth 1 ermination (%) Constant 29.1482 
Regression Output: 

Constant 59.9379 ~ _. _, 
Sample I (X) (Y) . (Y) . Std Err of Y Est 8.72054 Std Err of Y Est 24.9104 

R Squared 0.64122 R Squared 0.10242 
lONO 22.65 3.2 60 No. of Observations 5 No. of Observations 5 
lON0030 24.3 62 95 Degrees of Freedom 3 Degrees of Freedom 3 
lON0050 21.2 83 
BKN0030 8.5 94 X Coefficient(s) -1.2399 X Coefficient(s) 0.89496 
BKNOOlO 7.5 43 Std Err of Coef. 0.53549 Std Err of Coef. 1.52963 

Zinc in Surface Soil Versus Earthworm Growth Versus Lettuce Seed Germination 

Zinc 
Surface Soil Earthwor Lettuce Seed 

WxYW Growth ( ermmatlon (%) 
Sample I (X) (Y) (Y) 

lONO 46.45 3.2 60 
lON0030 11.8 -5 95 
lON0050 11.2 6.2 03 
BKN0030 4 94 
BKNOOlO 2 43 

Regression Output: 
Constant 12.6279 
Std Err of Y Est 13.2621 
R Squared 0.17021 
No. of Observations 5 
Degrees of Freedom 3 

X Coefficcent(s) -0.2881 
Std Err of Coef. 0.3673 

Regression Output: P, 
Constant 79.1569 
Std Err of Y Est 25.6584 
R Squared 0.0477 
No. of Observations 5 
Degrees of Freedom 3 

X Coefficient(s) -0.2755 
Std Err of Coef. 0.71061 

Notes: 
112 of the detection limit is used as a surrogate for non-detect WIUBS. 
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APPENDIX J 

SITE-SPECIFIC ARSENIC SOIL CLEANUP GOAL 



Appendix J 

Evaluation of Background Arsenic Concentrations for Covered Landfill Sites 

Naval Air Station (NAS) Whiting Field, Milton, Florida 

At NAS Whiting Field nine soil types, as identified by the U. S. Department of 
Agriculture, Soil Conservation Service (USSCS), are present. The Remedial 
Investigation (RI) sites at NAS Whiting Field are associated with seven of the 
nine soil types. The background surface soil data set for each RI site was 
initially determined to be comprised of background surface soil samples from the 
same USSCS soil types as occur on the individual sites. However, available 
information and review of historical aerial photographs indicated that in the 
construction of landfills at the facility, a borrow pit was dug to an approximate 
depth of 10 to 15 feet below land surface (bls) and the excavated soil was piled 
to the side. Following landfill operations, the borrow materials comprised of 
undifferentiated surface and subsurface soils, were used for the landfill cover. 
Any additional soils required to complete the landfill cover are believed to have 
been obtained from other borrow pits located at the facility. 

If a mix of surface and subsurface soils were used in the cover for landfyills, 
it would be appropriate to use the combined data set of surface and subsurface 
soil samples as the background screening value. However in order to be protective 
of human health and the environment, it is proposed that the background surface 
and subsurface data set be combined to a single value as be used as the 
“Industrial Use Soil Cleanup Goal". This modified “Industrial Use Soil Cleanup 
Goal" is specifically limited to the covered landfill sites including: Site 1, 
2, 9, 10, 11, 13, 14, 15, and 16 and to the inorganic analyte arsenic. 

Tables 3-8 through 3-18 in the General Information Report present the detected 
concentrations and summarize the analytical data for the individual background 
soil samples collected at NAS Whiting Field. A summary of the arsenic background 
data set and the modified “Industrial Use Soil Cleanup Goal" for arsenic is 
presented Table G-l. As indicated on the table the modified “Industrial Use Soil 
Cleanup Goal' for arsenic to be used at covered landfill sites is 4.62 mg/kg. 

WhFSS&lO.RI 
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Table J-l 
Summary of Arsenic Detected in 

Surface and Subsurface Background Soil Samples 

Remedial Investigation Report 
Site 2, Northwest Open Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

Surface and 
Mean of Mean of 

Mean of 
Frequency of Frequency of 

Frequency of Subsurface Soil 
Detected Detected 

Detected 
Detection Detection 

Detection 
Analyte 

Background 
Concentrations Concentrations 

Concentrations 
Surface Soil Subsurface Soil 

Surface and Screening 
Surface Soil Subsurface Soil 

Surface and 
Samples’ Samples’ 

Subsurface Concentration 
Samples’ Samples’ Soil Samples’ 

Subsurface Soil 
Samples’ 

(modified Industrial 
Use Cleanup Goal) 

Inorganic Analvtes (mglkg) 

Arsenic 15115 1.54 14114 3.14 29129 2.31 4.62 

’ Frequency of detection is the number of samples in which the analyte was detected divided by the total number of samples analyzed. 
* The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. It does not include those samples in which the 
analyte was not detected. 

Note: mg/kg = milligram per kilogram. 



Table J-2 
Comparison of Detected Arsenic Concentrations in Surface and Subsurface Soil Samples 

to Florida Soil Cleanup Goals 

Remedial Investigation Report 
Site 2, Northwest Open Disposal Area 

Naval Air Station Whiting Field 
Milton, Florida 

Minimum Maximum Mean of 
Soil Cleanup Soil Cleanup 

Goals for Goals for 
Modified 

Analyte Detected Detected Detected 
Florida Florida 

Industrial Use 
Concentration Concentration Concentrations Cleanup Goal’ 

(Residential)’ (Industrial)’ 

Inorganic Analvtes (mglkg) 

Arsenic 0.52 6.3 2.31 0.8 3.7 4.62 

’ Source: FDEP Memorandum from John Ruddell, Director Division of Waste Management, to District Directors and Waste Program Administrators. Subject: 
Applicability of Soil Cleanup Goals for Florida, January 19, 1996. 
* The modified Industrial Use Cleanup Goal for arsenic is twice the mean of detected concentrations in the surface and subsurface soil samples. 

Note: mg/kg = milligram per kilogram. 



,f--- APPENDIX K 

COMMENTS AND RESPONSES TO THE DRAFT REMEDIAL INVESTIGATIION 
REPORT, SITES 9 AND 10 

NAVAL AIR STATION WHITING FIELD, MILTON, FLORIDA 



Response to FDEP Review Comments for 
Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit 

Site 10, Southeast Open Disposal Area 

1. The report utilizes SCGs which were in effect during the time of report 
preparation. However, because this site may utilize land use restrictions in lieu of 
cleanup to residential SCGs and because it is appropriate to utilize them for fulure 
considerations, I have also used the new Soil Cleanup Goals (SCGs in Chapter 
62-785, F.A.C. in order to evaluate the site. In this case, only the residential 
SCGs for vanadium changed significantly which would affect the evaluation if 
cleanup to that level were proposed. Please use these SCGs for future site 
evaluations at NAS Whiting Field 

Response: SCTLs have been incorporated in to the draft FS report for Site 2. 
These will be presented in the final RI. 

2. Based on data presented in the report, risks are predicted for Wure residents due 
primarily to arsenic in surface soil. Data presented for surface soil at Site 9 
indicates the presence of significant amounts of arsenic (up to 10.1 mg/kg). At 
Site 10, up to 2,500 ug/kg of benzo(a)pyrene were noted. If the new SCGs were 
used, vanadium would also contribute significant risk to residents. In the 
Recommendations, page 9-2, it states that no further action is recommended for 
Sites 9 and 10 and that a focused feasibility study does not need to be conducted 
for these sites. Based on the above data, I cannot agree and request that the Navy 
re-evaluate the recommendations for Sites 9 and 10 and utilize the new SCGs for 
vanadium in doing so. 

Response: Sites 9 and 10 recommendations will be reevaluated using the new 
SCTLs. The draft FS has four alternatives: No Action, Site Closure, Hot Spot 
Removal (LUCs), and Site Closure and Capping (LUCs). 

3. Based on a prior presentation to Department Staff and on the summary 
information furnished by letter to the Department, a request was granted in m:y 
letter to you of April 27, 1998 to utilize a site-specific Soil Cleanup Goal for 
arsenic of4.62 mg/kg at Sites 1,2, 9, 10, 11, 12, 13, 14, 15 and 16., with the 
following conditions: 

A. The sites may be utilized for activities that involve less than full-time 
contact with the site. This may include, but is not limited to, a.) parks b.) 
recreation areas that receive heavy use (such as soccer or baseball fields) or, c.) 
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agricultural sites where farming practices result in moderate site contact 
(approximately 100 days/year, or less). 

B. The Navy must assure adherence to the land use by incorporating the site 
and conditions in a legally binding land use control agreement. 

I suggest that the Navy may want to apply the conditions of the above SCG 
conditions at Site 9 following the use of using appropriate remedial methods to 
achieve allowable levels for arsenic. 

At Site 10, the Navy should consider applying the same or other appropriate 
remedial methods to achieve benzo(a)pyrene concentrations at acceptable 
(industrial scenario, or other appropriate scenario) levels. Following this, the 
Navy should formulate appropriate land use restrictions for both sites which 
includes consideration of vanadium levels in surface soils which can be used in a 
land use restriction agreement. 

Reponse: Appropriate remedial methods will be evaluated in the FS taking into 
account exceedances of SCGs at Sites 9 (arsenic) and 10 (benzo(a)pyrene). 

-. 
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Response to USEPA Review Comments for 
Remedial Investigation Report 
Site 9, Waste Fuel Disposal Pit 

Site 10, Southeast Open Disposal Area 

The review of this RI determined that the document is clear, concise and well-written. 
Furthermore, the RI contains appropriate documentation to support a recommendation of 
no further action (NFA) at this site. However, several deficiencies and discrepancies 
were identified in the document. 

TECHNICAL REVIEW SPECIFIC COMMENTS 

The following specific comments were generated during the review of the RI. 

1. Executive Summary, Page v. The recommendation in the last paragraph of this page 
should clearly state that no further action only applies to surface soil, subsurface 
soil, surface water and sediment. It should also be stated that the evaluation of 
groundwater will take place in the context of the groundwater operable unit. 

Response: The executive summary will be changed as requested. 

2. Glossary, Page xiv, The definition for DDE and DDD appear to be the same in 
the Glossary. Please revise accordingly. 

Response: The glossary will be revised. 

3. Section 3.5, Page 3-4. Section 3.5 discusses the surface soil assessment 
conducted for Sites 9 and 10. It does not mention which standards the sample 
concentrations were compared to. For example in Section 3.6, which discusses 
the assessment of the subsurface soil, the text states that the, “Subsurface soil 
samples were compared to USEPA Region III Risk-Based Concentrations 
(RBCs), Florida Soil Cleanup Goals (FSCGs), and background subsurface soil 
data.” Section 3.5 should be modified to include a similar statement. 

Response: Section 3.5 will be changed accordingly. 

4. Section 4.1, Page 4-1, 4’h Paragraph, In the second paragraph on this page, it. 
states that analysis was performed according to CLP protocol; however, in this 
paragraph, a reference is made to SW-846 analytical methods. 
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4a. How will the discrepancies specifically be addressed? 

Response: Text will be added to indicate that different analytical methods were 
used during each investigation. 

5. Section 4.2.1, Page 4-2, 4’h Paragraph. This paragraph states that the relative 
percent difference (RPD) criteria for mercury in soil sample 09SOO301 failed to 
meet the 50 percent control limit. However, according to Table 4-1, the RPD for 
mercury in sample 09SOO301 was zero, indicating that it did meet the 50 percent 
control limit. This discrepancy should be addressed. 

Response: This discrepancy will be addressed. 

5a. How will the discrepancies specifically be addressed? 

Response: Data validation reports will be reviewed to verify the RPD and the 
correct value will be included in Table 4-l and the text will be modified if 
necessary. 

6. Section 4.2.1, Page 4-2, 4’h Paragraph, This paragraph states that the RPD for 
only one inorganic analyte (chromium) in groundwater sample 09G00301 failed 
to meet the 30 percent control limit. However, the information contained in Table 
4-l indicates that concentrations of zinc also failed to meet the 30 percent control 
level. This discrepancy should be addressed. 

Response: This discrepancy will be addressed. 

6a How will the discrepancies specifically be addressed? 

Response: The data validation report will be reviewed and the RPD for zinc will 
be checked and the text will be modified to include zinc as also failing to meet the 
30 percent control limit if necessary. 

7. 

8. 

Section 5.5, Page 5-2&l” Paragraph. The text should state how the levels of 
detected TCL SVOCs compared to federal standards. 

Response: The text will be revised accordingly. 

Section 5.5, Page 5-28, 3’d Paragraph. The text should state more clearly which 
RBC or FSCG category was exceeded for each particular metal. (i.e. residential 
or industrial standards) 

Response: Each paragraph references different field investigations which used 
different analytical methods. 
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Response: The text will be revised accordingly. 

9. Section 9.2, Page 9-2. The text should state that the no further action 
recommendation only applies to surface and subsurface soil, surface water and 
sediment. Groundwater will be addressed under the groundwater operable unit;. 

Response: The text will be revised accordingly. 

RISK REVIEW GENERAL COMMENTS 

1. The RI Report recommends that Sites 9 and 10 should be considered for no 
further action (NFA). However, there appear to be data gaps that may need to be 
resolved before a NFA recommendation could be accepted from a risk assessment 
perspective. Specifically, groundwater sampling at Sites 9 and 10 may be 
inadequate to characterize potential contamination at these sites, and no 
subsurface soil data was collected at Site 9. These potential data gaps are 
discussed in greater detail in the Section 3 .O, Specific Comments. 

Response: These issues will be addressed in the final RI. Groundwater issues at 
Sites 9 and 10 are being addressed under the Site 40 basewide groundwater 
investigation. Also see responses to Section 3.0, Specific Comments. 

la. The response does not address how the discrepancy will be resolved for Risk 
Review Specific Comment No. 1. 

Response: Rationale for not collecting subsurface soil samples has been provided 
in Section 5.6 (first paragraph) of the Rl report. As described in the RI, 
subsurface soil samples were not collected based on the results of the surface soil 
samples and lack of evidence of buried wastes from the geophysical survey. 

2. In the HHRA, total risks to receptors have not been summed across media. For 
example, the text states that risks to the future resident from exposure to air, 
surface soil, groundwater and surface water will be determined, as shown in 
Figure 6-1. Therefore, to determine the total risks to this receptor, the risks from 
exposure to surface soil, surface water, groundwater and air should be summed to 
obtain total excess lifetime cancer risks and a cumulative hazard index (HI). This 
should be done for each current and future receptor for all media to which each 
receptor is exposed. This information is needed to help determine if a no fbrtlher 
action designation is warranted for these sites. 

Response: The RI recommendation of no further action has changed to prepare a 
Feasibility Study report. Therefore, risks will not be summed across media to be 
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consistent with the established protocol for previous I-IHRAs at NAS Whiting 
Field. 

3. This document recommends no further action (NFA) for Sites 9 and 10, as stated 
in Section 9.2. Total HIS for the child resident at Sites 9 and 10 and for the adult 
resident at Site 10 are in excess of 1, when considering risks from all media 
evaluated for those pathways. Also, HIS for some ecological receptors at both 
sites are well in excess of 1. Therefore, a NFA recommendation appears to be 
premature based on these results. Further groundwater evaluation including 
additional rounds of sampling may be warranted to help address risk issues. Also, 
a more thorough background soil investigation may help address the issue of 
COPCs which may not be site-related. 

Response: The NFA recommendation will be changed to the recommendation of 
preparing a Feasibility Study to evaluate remedial alternatives for Sites 9 and 10. 
The groundwater issue is being addressed in the basewide groundwater 
investigation of Site 40. 

4. The risks to herbivorous birds are not addressed in the ERA. A representative 
herbivorous bird species should be included as a receptor in the ERA. 

Response: A representative herbivorous bird species will be included in the final 
ERA. 

-. 

5. Inhalation and dermal exposure pathways are considered to be insignificant 
exposure routes and are not evaluated in the ecological risk assessment (ERA). 
However, inhalation and dermal absorption may be important exposure routes 
when assessing the total risk from certain chemicals to ground-dwelling species. 
A brief discussion of the uncertainties that result from not including these 
exposure pathways in the quantitative assessment of risk should be included in the 
Uncertainty Analysis (Section 7.7). 

Response: Discussion of the uncertainties of the inhalation and dermal exposure 
pathways will be included in the Uncertainty Analysis. 

5a. The final RI should provide a description of the geophysical investigation and the 
soil gas survey that were performed at Site 9 as means of clarifying why subsurface soil 
samples were deemed unnecessary during the remedial investigation. 

Response: The rationale for not collecting subsurface soil samples at Site 9 is 
provided in Section 5.6 of the RI report. 

RISK REVIEW SPECIFIC COMMENTS .- 
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1. Section 1.2, Page 1-5. The test states that standing water bonding) has been 
observed in a surface depression at Site 9. However, the next paragraph states, 
“because the soil at Site 9 is predominantly silty sand, stormwater infiltrates 
directly into the soil.” The apparent discrepancy in these statement should be 
resolved 

Response: The discrepancy will be resolved. 

2. Section 6.2.3.1, Page 6-4. The text states that three groundwater samples were 
collected from Site 9 and references Figure 3-3 and Table 3-3. According to the 
List of Tables, Chapter 3 does not contain a Table 3-3, and it appears that Table 3- 
1 was intended. Appropriate changes should be made to the text. 

Response: The text will be revised accordingly. 

In addition, it appears from Figure 3-3 that only monitoring well WI-IF-g-3 is 
located within the Site 9 boundaries. According to Figures 5-l and 5-2, 
monitoring well WHF-9-1 may be located cross gradient from Site 9, and 
monitoring well WHF-9-2 is located upgradient. The sampling conducted may be 
inadequate to characterize the Site 9 groundwater for risk assessment purposes. 
The adequacy of these wells to characterize potential site contamination at Site 9 
should be presented in the text, and additional sample collection may be 
necessary. 

Response: Comment noted. These issues will be resolved in the basewide groundwater i 

3. Section 6.2.3.2, Page 6-4. The text states that two groundwater samples were 
collected from Site 10 and references Figure 3-4. According to the List of 
Figures, Chapter 3 does not contain a Figure 3-4. It appears that Figure 3-3 was 
intended. Appropriate changes should be made to the text. 

Response: The text will be changed accordingly. 

In addition, it appears from Figure 3-3 that only monitoring well WHF-IO-2 is 
located within the Site 10 boundaries. According to Figures 5-l and 5-2, 
monitoring well WHF-10-1 may be located cross gradient from Site 10. The 
sampling conducted may be inadequate to characterize the Site 10 groundwate:r 
for risk assessment purposes. The adequacy of these wells to characterize 
potential site contamination at Site 10 should be presented in the text, and 
additional sample collection may be necessary. 

Response: Comment noted. These issues will be resolved in the basewide 
groundwater investigation of Site 40. 
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4. Figure 6-1, Page 6-18. The figure presents the conceptual site model for Sites 9 
and 10. According to the text presented in Chapter 6.0, the Current Resident 
scenario included in this figure was not evaluated in the Human Health Risk 
Assessment (HIXRA). Also, the figure does not indicate that Future Resident 
groundwater exposure was evaluated in the HHFU. The figure should be 
amended to be consistent with the text. 

Response: The Figure will be revised to be consistent with the text. 

5. Section 6.3.2, Page 6-19. The text states that subsurface soil samples were not 
collected at Site 9 “based on previous surface soil sample results and the surface 
soil assessment.” However, COPCs were selected for surface soil and for 
groundwater at Site 9, indicating that potential COPCs may be present in 
subsurface soil. The conceptual site model and Table 6-7 indicates that an 
excavation worker scenario is evaluated for Site 9. Therefore, the lack of 
subsurface soil data is a potential data gap in the HHRA evaluation of Site 9. An 
absence of COPCs in subsurface soil can not be assumed. The potential data gap 
concerning subsurface soil data for Site 9 should be discussed in greater detail in 
the text, and additional sampling may be required. 

Response: The potential data gap will be explained in the final RI. 

6. Section 6.6, Page 6-51, First Bullet. The uncertainty section indicates that PAHs 
present in samples at Site 10 may be due to anthropogenic sources that are not site 
related. The potential sources referred to are described in the text of the HHRA. 
Because the RI Report recommends NFA, potential sources of PAHs that are 
related to human activity but are not related to site activities should be discussed 
in greater detail. 

Response: The RI report recommendation has been revised to prepare an FS and 
therefore addresses PAHs in surface soil. 

7. Section 6.8. The title of this section is “Summary of HHRA for Site 9 and 10.” 
However, only carcinogenic risks are summarized in this section. The 
noncarcinogenic hazards should also be discussed. It should be clearly noted that 
the total HIS for the future child receptors at both Sites 9 and 10 exceed 1. 

Response: Noncarcinogenic risks will be included in the summary of the 
HHRA. 

8. Section 7.3.2, Pages 7-17 to 7-19, Table 7-4. 4,4-DDE is not included in Table 
7-4, the Selection of Ecological Chemicals of Potential Concern for Surface Soil 
associated with Site 10. 4,4-DDE was detected in the surface soil at Site 10 and is 
listed as a contaminant in Tables 5- 10 and 5-l 1. 4,4-DDE should be included in 
Table 7-4. 
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Response: If appropriate, 4,4-DDE will be included in Table 7-4. 

9. Section 7.4.2, Page 7-21. No herbivorous bird species was included as a receptor 
in the ERA. It is probable that herbivorous avian species are found at Sites 9 and 
10 and that the calculated risks to these species are different than those to the 
Eastern Meadowlark, which consumes approximately 20% of its diet as plant 
materials. An herbivorous bird species should be included as a receptor in the 
ERA. 

Response: A herbivorous bird species will be included as a receptor in the EPA. 

10. Section 7.4.2, Page 7-29, Table 7-8. Footnote 1 states that the bioaccumulatilon 
factors (BAFs) for plant material are based on the assumption that plants are 80% 
water. This assumption applies to berries and leafy vegetables, but does not apply 
to grains, which have a moisture content of only 10%. Since the diet of the cotton 
mouse may consist primarily of grains, the risks to the cotton mouse may be 
underestimated. This source of uncertainty should be discussed in the Uncertainty 
Analysis. 

Response: The source of uncertainty will be included as noted. 

11. Section 7.7, Page 7-39, Paragraph 2. The text states that risks to adult 
amphibians and reptiles species were not estimated because bioaccumulation and 
toxicity data are lacking. Since quantitative exposure data are not available, a 
brief qualitative discussion of the anticipated risks to these groups should be 
included in the Uncertainty Analysis in addition to the current statement that 
quantitative risks were not estimated. 

Response: A qualitative discussion of anticipated risks will be included as noted. 

12. Section 9.1. This section provides a summary of the human health risk 
assessment. However, only carcinogenic risks are summarized in this section. 
The noncarcinogenic hazards should also be discussed. It should be clearly noted 
that the total HIS for the future child receptors at both Sites 9 and 10 exceed 1. 

Response: The noncarcinogenic risks will be discussed as noted. 

SPECIFIC COMMENTS REQUIRING ONLY ACTION TO CORRECT THE 
DOCUMENT 

1. Section 7.6.2.2, Page 7-36, Line 35. The text refers to Appendix H as containing 
linear regressions analyses of the results of the surface soil bioassays. The correct 
reference is Appendix I. 
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Response: The text will be changed as noted. 

.-.. 
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